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{NOTICE. } 
Wrinkle Department, the American Gas Institute. 


eas 


To the Membership, American Gas Institute: All members of the 
American Gas Institute, and others interested, are requested to con- 
tribute a description of any novel device or scheme covering any feature 
of the gas business. Every department of every company uses some 
novel stunt which would be of value to others. The object of this de- 

rtment is to compile such information. The value of the report 
fe nds entirely on the co-operation received. Send in your con- 
tribution at once to Mian R. Bump, Editor, 

60 Wall street, New York. 








[OFFICIAL NOTICE.]_ 
Change of Meeting Place, Michigan Gas Association. 


— 


MICHIGAN Gas ASSOCIATION, 
‘ OFFICE OF SECRETARY, 
Detroit, Micu., July 1, 1907. 

To the Members, Michigan Gas Association : Owing to unavoidable 
delays in the completion of the new hotel at Kalamazoo, Mich., the 
Executive Committee has changed the place of meeting from Kala- 
mazoo to Battle Creek, the meeting to held September 18, 19 and 
20, 1907. A notice will be sent in the near future giving full in- 
formation in regard to hotels and programme, for papers as well as 
entertainment. Respectfully, 


Atonzo P. Ewina, Secretary. 


LEGISLATION AND LAW.—NO. II. 


-Sallageneres 
By T. J. C. 

The Legislature having fixed the rate, prescribed the candle power 
and limited the pressure, then naturally sought to cause the respec- 
tive measures to become actively operative, and with that end in view 
adopted a scheme of penalties that never had prototypes of which 
we are aware. The rate law of 1906, whereunder the price of gas per 
1,000 cubic feet was put at 80 cents to customers other than the city of 
New York, had incorporated within it a direction that each time the 
Company billed a consumer at a rate in excess of 80 cents it should 


be liable to a fine of $1,000, and on page 152 the Master, referring to 
the effect of the penalizing plan, says: 





‘*T find that the complainant has about 390,000 customers in the 
city of New York to whom bills are sent monthly, that the penalty 
imposed by Chapter 125 of the Laws of 1906 is $1,000 for each charge 
for gas in excess of 80 cents per 1,000 cubic feet, to customers other 
than the city of New York, and that the penalties accruing against 
complainant, if it charged more than 80 cents, would amount in the 
aggregate to about $390,000,000 per month, and over $4,680,000,000 per 
year, or 50 times as much as the value of the entire assets employed 
in complainants’ gas business as found by me.”* 


Right in the light of this is again vividly shown the almost entire 
lack of consideration that was given to measures of sueh vital im- 
portance as these were and are. Can anyone even imagine for a 
moment that men chosen to draft laws for the government of the 
largest community in the greatest State in the Union could formulate 
penalties that would work out as the ones prescribed would work out, 
had they considered the subject and its results at all? However, they 
did so. Happily the law’s defining follows the making of the law, and 
in kindred cases, as well as in the ones under review, legislative 
haste, in fact, legislative ferment, are subject to correction that comes 
with time and analysis. In connection with this a happening well 
illustrating the very points here involved was made public the 22d of 
July last, when Judge Pritchard, of the United States Circuit Court, 
handed down a decision, in a test case over the new railroad passenger 
rate law in North Carolina. This law prescribes that any railroad 
selling passenger tickets within the State at a ratein excess of 2} cents 
per mile shall be fined and its agents imprisoned. We use the word- 
ing of Judge Pritchard’s decision in so far as it applies to the finding 
of Mr. Masten’s contention. He said : 

‘The evidence shows that one case under this provision of the act 
has already been tried in the Superior Court, of Wade county, against 
the complainant as a corporation and one of its agents at that place. 
In that case the Court imposed a fine of $30,000 against the Compan 
\Southern Railroad), and notified the agent that if he would stop sell- 
ing tickets at a price that was authorized by the decree of this Court 
the Judge would impose a nominal punishment, but if he did not the 
Court would not say what it would do until it had received an answer. 
In making this reference I do not wish to be understood as criticising 
the State Court, for there is no one in the State for whom I enter- 
tain a higher regard than Judge Long. It is also shown by the un- 
contradicted evidence in this case that at least 5,000 tickets are sold 
daily by complainant at its various offices in the State in its intra- 
State business, thereby making it possible for it to bes mae 
in one day, for penalties amounting to $500 in eg 
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Thus it will be seen that by an enforcement of the statute judgments 
can be obtained against the complainant for the sum of $2,500,000 for 
each day.”’ 

This timely decision is especially noteworthy in that it supports 
completely Mr. Masten’s finding in respect of a like particular. It 
nfight be further added here in this regard that Judge Pritchard’s ac- 
tual décision was fortified by a statement ex aqu et bono, as follows : 

““<Ttswill be a sad day for the people of North Carolina when its 
citizens are prohibited by the acts of the Legislature from asserting 
any right guaranteed them by the Constitution of the United States. 
The equal protection of the law is guaranteed to every citizen of the 
United States. * * *” 

And so it is that the rights granted to a company under charter ob- 
ligations are as much to be upheld as are those of the citizens or per- 
sons with whom the company comes in contact in any sort of inter-busi- 
ness transaction. Right in line with this doctrine a current note is 
sounded in the final report recently turned in by the Committee of the 
National Civic Federation. Two of the main suggestions in that re- 
port are these : 


Public utilities, whether in public or private hands, are but con- 
ducted under a system of legalized and regulated monopoly. And— 
Private companies, operating public utilities, should be subject to 
public regulation and examination under a system of uniform records 
and accounts and of full publicity. 
These admissions from such a source as the National Civic Federa- 
tion, which body is really surcharged with the thought of municipal 
ownership and operation, are indicative of the thought that all is not 
bad where private or company ownership obtains. 
As a third evidence of the way in which learned jurists are disposed 
to hold suddenly conceived and swiftly moved attacks on the rights of 
companies, we may call attention to the decision given Monday last, 
by Justice McCall, of the New York Supreme Court. In the changing 
turmoil of events that result in the placing of electives in office, none 
was less expected than the turn which put in the office of State 
Attorney-General Mr. William 8. Jackson, a resident of Buffalo. 
With suits upon suits confronting it, about the least thought of thing 
at the time was that the Consolidated Gas Company was to be the 
object of another speedy attack. But as the unexpected often 
‘happens, so, without a note of warning, it happened that Attorney- 
General Jackson applied for the right to institute a suit in the Supreme 
-Court against the Company, to annul its charter on several grounds, 
prominent among these being the one that the Company had forfeited 
‘its right to corporate existence through its presumed acquiring of the 
shares of other similar New York city manufacturing companies, 
which acquiring amounted to a proportion far in excess of control in 
the companies ; also, that as the times of the chartered limits of several 


of the controlled companies had expired these had lapsed, and that 
active trading was being done under them in contravention of the 
law. Justice McCall, in an opinion that was terse and caustic, de- 
clared that any action to annul the charter of any company had been 
fittingly denominated as ‘‘ the extreme rigor of the law,’’ which was 
not to be invoked as a means of progressing any ‘‘ whimsical, unwise 


[Prepared for the JourNnAL ] 
Filling Gas Balloons. 


Pe nee 
By “‘G. D. R.”’ 

One branch of the gas manufacturing and distributing industry is 
not often touched upon in the periodicals, and the branch relates to 
the filling of toy and practicable gas balloons for sale or for use. We 
are accustomed to see Italian vendors of small balloons passing down 
the street with a number of the colored balls tied to the end of a 
stick, but we seldom consider the details of making and filling these 
gas bags. Then there are the signal balloons, which range midway 
between the cheap toy classes and the large balloons in service for 
heavier and more important work. Signal balloons are employed in 
the army and navy for carrying various explosive signals to a cer- 
tain height, where the explosion takes place, scattering the vari- 
colored sparks in all directions. Then there are the advertising bal- 
loons, and it is because of the advent of the balloon of medium size 
for purposes of advertising, that Iam prompted to consider the gas 
balloon in-this article. Lines of business and certain arts and trades 
which have been long stagnant, always boom as soon as the adver- 
tising people enter into their special field. For years the toy balloon 
was restrained to the little balloon in use by the children at the circus 
or the fair. On July 4th the balloons were sent up and entertained 
the people. Then there were, and are now, the balloons in use for 
carrying ambitious persons to certain heights for purposes of explora- 
tions or exhibitions ; but in the last few years the balloon has found 
a place in the advertising field. Balloons with the properly worded 
signs, advertising certain kinds of goods sold at certain houses, are 
sent up where all may see. 

Your correspondent found that a number of the advertising balloon 
makers had established themselves in many large commercial centers, 
and these advertising balloon people report considerable activity in 
advertising balloons.. The balloons are manufactured from a cheap 
material and are filled with ordinary illuminating gas. Appropri- 
ately painted with the required advertising lines, they are then set free. 
The simplest form of the balloon is that of the common bladder 
type, which is properly cleaned, dried and filled out with gas, as in 
Fig. 1. The filling is accomplished by securing the neck over the tip 
of the gas jet, then turning on the gas. There are makers of several 
kinds of hydrogen gas for this purpose. Sometimes the gases are 
made the same as when made for use in stereopticons and colored lime 
lights. Gas generating outfits are put in and the gas bags are filled 
one by one; but as a rule the supply of gas is drawn from the pipes 
of the nearest manufacturers of illuminating gas. This hydrogen gas 
is always lighter and freer than the average gases which can be gen- 
erated from carbide, acid and zinc, ete. 

In Fig. 2 is exhibited a common form of toy balloon, and suprisingly 
extensive business is done in these cheap, colored gas bags during the 
summer season. The children buy them and destroy them in a few 
days, then buy more. The typical balloon vendor usually buys the 
thin-skin, or silked fabric, balloons in a “flat *’ condition, filling 


or precipitated litigation.” That surely is very plain language, and them as he requires from the house jet, and there have been cases 


especially so when it is kept in mind 


at it was promulgated by a known of tapping the pipes outside the meter for filling the balloons ; 


man who is known on the bench, not alone for his capacity as a| but not very often. 


listener and for his alertness in ruling, but for his suavity of manner 
and for his nicety of diction as well. He actually finds that the State 


There are forms of balloons constructed, as in Fig. 3, with heat 


Attorney’s plea as to local lice to lay pipes and the like through generating gases from chemicals, which are placed in a pot that is 


the beds of the streets and as a dominating influence in the life of the 


charter is hardly short of ridiculous. In respect of this Justice McCall | chemicals being ignited by placing. a_hot coal among them, the coal 


said : 


‘* The local licenses to lay pipes and otherwise invade the city streets 


which expire at certain peri cannot be considered as limiting the 
corporate existence of the companies holding these licenses. The 


nies owe their existence to the sovereign power of the State, this style of bag is more costly than the other kind it is, however, 


which cannot be restricted or 


advisers certainly can have little hope that the Justice's findings wil 


find disfavor with the Judges who will review their determinations. 
In fact to an ordinary observer the Jackson plea has been of great di- 


Justice McCall declares 


corporate life of the Consolidated and subsidiary Companies have long 
since expired have not been sustained in any sense. The McCall 


abrogated by any municipal act.’ None 
can truthfully say that Justice McCall was not a learned lawyer be- 
fore he was promoted to the bench, and the Attorney-General and his 


more substantial. 


In Fig. 5 is shown the usual practice of filling the small balloons. 


; The mouth is tied over the burner and the gas is let in. 





this article by a scant reference to its deductions and specific applica- the bag. Precaution is taken to have no fire in the vicinity. Men 
tion, 


fixed to a slat extending across the center of the balloon bag. The 


maintains a steady fire on the chemicals, causing the latter to give off 
, | gas and lift the bag. Instead of making the gas bags of one piece of 
texture, we find them made of pieces sewn up, as in Fig. 4. Although 


Fig. 6 shows one of the larger types of balloons. The large balloons 
are carefully made, for as perhaps one or more persons are to be car- 
rect benefit to the Company thet he sought to put out of business, for|ried up in the baskets, chances cannot be taken. The art of con- 

at the allegations that the charters and | structing a strong gas bag is derived from long experience. The 
silken texture must be secured from manufacturers who put honest 
pronunciamento in respect of the State Attorney’s plea that the Con- stock into it. I have seen supposed reliable texture split open under 
solidated Company is a monopoly, in that it has control in or owner-| light pressure from the interior. The material should be tested 
ship of shares in companies that were formerly its rivals or competi-| before the gas is put in. 
tors, is certainly exhaustive and specific and 1s all in favor of the 
Consolidated Gas Company. In view of its importance we prefer to 
wake it the subject of a separate article, rather than to .here conclude 


Ordinarily an arrangement is made 
with the local gas company for the privilege of connecting a line of 
tubing towne of the mains, then the gas is passed from the main to 


who have used balloons tell me there is considerable difference in gas. 


> 2b 2 2 








RE es eee iis 





Aug. 5, 1907 


American Gas Light Journal. 























4 

































































i 











That often a small town is visited where a fair is to be held with a 
balloon ascension, and that much trouble is experienced in getting 
the right gas, and some of the country gas works do not want to have 
their gas supply depleted by drawing enough of it to fill a large balloon. 

Often the gas is not of suitable manufacture for gas balloon uses. 
One may find some inferior grades of gases in the country gas works. 
Again, the gas company has been known to fix exorbitant prices for 
the supply of gas for the balloon, hence there are various discourage- 
ments for the artisan. However, as a general rule, he manages to 
arrange for a supply of gas for an ascension. 

In recent years odd types of balloons have been introduced with 
success for advertising purposes. Fig. 8 shows one style of cylindri- 
cal balloon. There is a basket below containing the necessary steer- 
gearing for automatically guiding the advertising affair about the 
skies over a town. The necessary advertising is placed in big letters 
on the sides and bottom of the cylinder, which cylinder is made of 
hoops of steel with combination fabric and thin metal covering. The 
cylinder is filled with gas and this gas is ample to make the affair 
float. The steering is done while propelling with a litle propeller on 
the end of the shaft projecting from the lower cylinder. The me- 
chanism can be gauged so as to keep the thing moving in circles. No 
doubt, advertising balloons and devices for the air will be the means of 
using considerable gas as years pass. The expanse of the air is being 
utilized for many purposes in this age, and people are looking in that 
direction for air ships and equal devices. Some of the gas balloon 
shops manufacture shapes to correspond with the advertising. I saw 
a large gas bag shoe, made in imitation of a shoe, and properly let- 
tered to advertise a firm. The big shoe floating in space over the 
town advertised the local shoe store most completely. Of course, gas 
bags are used in connection with many of the types of flying devices 
in course of experimenting. Whatever the ingenious inventor creates, 
I notice that he is almost always obliged to assist his device to re- 
main in the air with gas bags. The gas supports his mechanism in 
the air, while he can devote his mechanical energies to the steering 


gear. Many look for a great expansion in the gas supplying busi- 
ness when the day comes when there are more air ag The light- 
ing tanks of the air craft will have to be filled regularly. 








Use of Gas From a Hygienic Standpoint. 
—_ a —— 
{Lecture by Prov. Vivian B. Lewes, F.I.C., F.C.S., at the June meet- 
ing of the British Institution of Gas Engineers. | 


I have so often and so forcibly advocated the hygienic, claims of 
coal gas, that I confess to a feeling akin to despair when Mr. Dunn 
conveyed to me the mandate of the Institution that I was to adopt it 
as the subject for to-night’s lecture —despair, not at the paucity of the 
subject, but at the difficulty of finding anything to say that had not 
been said before, and of suggesting new lines of thought and utility, 
without which the most brilliant lecture is of but little practical 
value, 
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Produts of Combustion of Gas.—The effect of burning coal gas as 
an illuminant on the air of our dwelling rooms and the health of its 
occupants is as old a subject as the use of coal gas itself; and in the 
early days of the gas industry it threatened to wreck its future for in- 
door illumination, as the crude gas then sent out, rich in sulphuretted 
hydrogen, gave rise to such discomfort when consumed, that ventilat- 
ing burners of clumsy device had to be employed for its use, while 
badly made and leaky fittings gave at all times an aroma which sug- 
gested to the nose and mind of the householder a doubt as to the sani- 
tary condition of the drainage. 

A very short period, however, served to convince the gas manager 
that the purity of the gas was a matter of even greater importance to 
him than to the public, as the latter could escape the effects of the 
sulphurized products of combustion by adopting other illuminants ; 
while the gas manager’s livelihood depended on keeping his customers. 
As a result, purification from sulphuretted hydrogen was adopted, 
and the use of coal gas increased with enormous rapidity ; the public 
being convinced by experience that, properly ysed, coal gas in no 
way injuriously affected their health. 

With the advent of the electric light as an illuminant, great stress 
was laid upon its enormous advantages from the hygienic point of 
view ; and its supporters still make the claim that it must of necessity 
be far more healthful to use as an illuminant than coal gas. It has 
not unnaturally been assumed that, owing to incandescent electric 
lighting adding nothing to the impurities in the atmosphere, and — 
what is quite as important —withdrawing no oxygen from it, it must 
be the most hygienic form of illumination to employ ; but in the years 
which have elapsed since electricity was pressed into the service of 
man for illuminating purposes, it has become perfectly clear that, 
though it is inactive as regards vitiation of the atmosphere, a gas 
lighted room will nearly always be more pleasant and healthy to live 
in than one lighted by the newer form of illuminant. 

I have in my mind at the moment a hall, which in the old days was 
lighted by gas, and in which a large audience could with comfort sit 
through an hour’s lecture or with pleasure through a 3 hours’ dinner, 
but which, with the march of civilization, had its illumination changed 
from gas to electricity ; the latter being employed with all the latest 
refinements to effect the lighting under the best conditions, with the 
result that any large gathering within its walls leads to a state little 
short of asphyxiation. It is with factors that lead to this anomaly 
that I now desire to deal. 

Owing to the peculiar nature of the question, embracing as it does 
both chemical, physical and physiological considerations, it is im- 
possible to treat it from any one of these points alone; and, in order 
to make it clear, one must review the various data involved, although 
many of them are well known to you. 

The Constituents of the Atmosphere.—The atmosphere is composed 
mainly of two elementary gases -oxygen and nitrogen. The oxygen 
is the great supportor of life and combustion, and is the agent em- 
ployed by Nature in those cleansing processes chief among which is 
‘*decay ;’’ while the nitrogen serves to dilute the oxygen, and keep 
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Thus it will be seen that by an enforcement of the statute judgments 
can be obtained against the complainant for the sum of $2,500,000 for 
each day.” 

This timely decision is especially noteworthy in that it supports 
completely Mr. Masten’s finding in respect of a like particular. It 
night be further added here in this regard that Judge Pritchard’s ac- 
tual decision was fortified by a statement ea aquo et bono, as follows: 

"*< It awill be a sad day for the people of North Carolina when its 
citizens are prohibited by the acts of the Legislature from asserting 
any right guaranteed them by the Constitution of the United States. 
The equal protection of the law is guaranteed to every citizen of the 


Uni Sea. S25” 

And so it is that the rights granted to a company under charter ob- 
ligations are as much to be upheld as are those of the citizens or per- 
sons with whom the company comes in contact in any sort of inter-busi- 
ness transaction. Right in line with this doctrine a current note is 
sounded in the final report recently turned in by the Committee of the 
National Civic Federation. Two of the main suggestions in that re- 
port are these : 


Public utilities, whether in public or private hands, are but con- 
ducted under a system of legalized and regulated monopoly. And— 

Private companies, operating public utilities, should be subject to 
public regulation and examination under a system of uniform records 
and accounts and of full publicity. 

These admissions from such a source as the National Civic Federa- 
tion, which body is really surcharged with the thought of municipal 
ownership and operation, are indicative of the thought that all is not 
bad where private or company ownership obtains. 

As a third evidence of the way in which learned jurists are disposed 
to hold suddenly conceived and swiftly moved attacks on the rights of 
companies, we may call attention to the decision given Monday last, 
by Justice McCall, of the New York Supreme Court. In the changing 
turmoil of events that result in the placing of electives in office, none 
was less expected than the turn which put in the office of State 
Attorney-General Mr. William 8. Jackson, a resident of Buffalo. 
With suits upon suits confronting it, about the least thought of thing 
at the time was that the Consolidated Gas Company was to be the 
object of another speedy attack. But as the unexpected often 
happens, so, without a note of warning, it happened that Attorney- 
General Jackson applied for the right to institute a suit in the Supreme 

Court against the Company, to annul its charter on several grounds, 
prominent among these being the one that the Company had forfeited 
‘its right to corporate existence through its presumed acquiring of the 
shares of other similar New York city manufacturing companies, 
which acquiring amounted to a proportion far in excess of control in 
the companies ; also, that as the times of the chartered limits of several 
of the controlled companies had expired these had lapsed, and that 
active trading was being done under them in contravention of the 
law. Justice McCall, in an opinion that was terse and caustic, de- 
clared that any action to annul the charter of any company had been 
fittingly denominated as ‘‘ the extreme rigor of the law,’’ which was 


not to be invoked as a means of progressing any ‘‘ whimsical, unwise 
or aera ae mp litigation.’’ That surely is very plain language, and 
especially so when it is kept in mind that it was promulgated by a 
man who is known on the bench, not alone for his capacity as a 


listener and for his alertness in ruling, but for his suavity of manner 
He actually finds that the State 


and for his nicety of diction as well. 
Attorney’s plea as to local lieenses to lay pipes and the like through 


the beds of the streets and as a dominating influence in the life of the 


charter is hardly short of ridiculous. In respect of this Justice McCall 


said 


companies holding these licenses. 


‘* The local licenses to lay 
which expire at certain -_ 
corporate existence of the 


and otherwise invade the city streets, 


which cannot be restricted or abrogated by any municipal act.” 


In fact to an ordinary observer the Jackson plea has been of great di 
rect benefit to the Compan 
Justice McCall declares th 


solidated Company is a monopoly, in that it has control in or owner 
ship of shares in companies that were formerly its rivals or competi 


tors, is certainly exhaustive and specific and is all in favor of the 
In view of its importance we prefer to 


Consolidated Gas Company. 


ulake it the subject of a separate article, rather than to :here conclude 


= article by a scant reference to its deductions and specific applica- 
jon, 


cannot be considered as limiting the 
The 
companies owe their existence to the sovereign power of the State, 
None 
can truthfully say that Justice McCall was not a learned lawyer be- 
fore he was promoted to the bench, and the Attorney-General and his 
advisers certainly can have little hope that the Justice's findings will 
find disfavor with the Judges who will review their determinations. 


that he sought to put out of business, for 


hat the allegations that the charters and 
corporate life of the Consolidated and subsidiary Companies have long 


since expired have not been sustained in any sense. The McCall 
pronunciamento in respect of the State Attorney’s plea that the Con- 
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Filling Gas Balloons. 


nudiaiitneatam 
By ‘‘G. D. R.”’ 

One branch of the gas manufacturing and distributing industry is 
not often touched upon in the periodicals, and the branch relates to 
the filling of toy and practicable gas balloons for sale or for use. We 
are accustomed to see Italian vendors of small balloons passing down 
the street with a number of the colored balls tied to the end of a 
stick, but we seldom consider the details of making and filling these 
gas bags. Then there are the signal balloons, which range midway 
between the cheap toy classes and the large balloons in service for 
heavier and more important work. Signal balloons are employed in 
the army and navy for carrying various explosive signals to a cer- 
tain height, where the explosion takes place, scattering the vari 
colored sparks in all directions. Then there are the advertising bal 
loons, and it is because of the advent of the balloon of medium size 
for purposes of advertising, that Iam prompted to consider the gas 
balloon in-this article. Lines of business and certain arts and trades 
which have been long stagnant, always boom as soon as the adver- 
tising people enter into their special field. For years the toy balloon 
was restrained to the little balloon in use by the children at the circus 
or the fair. On July 4th the balloons were sent up and entertained 
the people. Then there were, and are now, the balloons in use for 
carrying ambitious persons to certain heights for purposes of explora- 
tions or exhibitions ; but in the last few years the balloon has found 
a place in the advertising field. Balloons with the properly worded 
signs, advertising certain kinds of goods sold at certain houses, are 
sent up where all may see. 

Your correspondent found that a number of the advertising balloon 
makers had established themselves in many large commercial centers, 
and these advertising balloon people report considerable activity in 
advertising balloons.. The balloons are manufactured from a cheap 
material and are filled with ordinary illuminating gas. Appropri- 
ately painted with the required advertising lines, they are then set free. 
The simplest form of the balloon is that of the common bladder 
type, which is properly cleaned, dried and filled out with gas, as in 
Fig. 1. The filling is accomplished by securing the neck over the tip 
of the gas jet, then turning on the gas. There are makers of several 
kinds of hydrogen gas for this purpose. Sometimes the gases are 
made the same as when made for use in stereopticons and colored lime 
lights. Gas generating outfits are put in and the gas bags are filled 
one by one; but as a rule the supply of gas is drawn from the pipes 
of the nearest manufacturers of illuminating gas. This hydrogen gas 
is always lighter and freer than the average gases which can be gen- 
erated from carbide, acid and zinc, etc. 

In Fig. 2 is exhibited a common form of toy balloon, and suprisingly 
extensive business is done in these cheap, colored gas bags during the 
summer season. The children buy them and destroy them in a few 
days, then buy more. The typical balloon vendor usually buys the 
thin-skin, or silked fabric, balloons in a “ flat*’ condition, filling 
them as he requires from the house jet, and there have been cases 
known of tapping the pipes outside the meter for filling the balloons ; 
but not very often. 

There are forms of balloons constructed, as in Fig. 3, with heat 
generating gases from chemicals, which are placed in a pot that is 
fixed to a slat extending across the center of the balloon bag. The 
chemicals being ignited by placing. a_hot coal among them, the coal 
maintains a steady fire on the chemicals, causing the latter to give off 
gas and lift the bag. Instead of making the gas bags of one piece of 
texture, we find them made of pieces sewn up, as in Fig. 4. Although 
this style of bag is more costly than the other kind it is, however, 
more substantial. 

In Fig. 5 is shown the usual practice of filling the small balloons. 
The mouth is tied over the burner and the gas is let in. 

Fig. 6 shows one of the larger types of balloons. The large balloons 
are carefully made, for as perhaps one or more persons are to be car 
ried up in the baskets, chances cannot be taken. The art of con- 
structing a strong gas bag is derived from long experience. The 
silken texture must be secured from manufacturers who put honest 
stock into it. I have seen supposed reliable texture split open under 
light pressure from the interior. The material should be tested 
before the gas is put in. Ordinarily an arrangement is made 
with the local gas company for the privilege of connecting a line of 
tubing tovone of the mains, then the gas is passed from the main to 
the bag. Precaution is taken to have no fire in the vicinity. Men 









who have used balloons tell me there is considerable difference in gas. 
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That often a small town is visited where a fair is to be held with a 
balloon ascension, and that much trouble is experienced in getting 
the right gas, and some of the country gas works do not want to have 
their gas supply depleted by drawing enough of it to fill a large balloon. 

Often the gas is not of suitable manufacture for gas balloon uses. 
One may find some inferior grades of gases in the country gas works. 
Again, the gas company has been known to fix exorbitant prices for 
the supply of gas for the balloon, hence there are various discourage- 
ments for the artisan. However, as a general rule, he manages to 
arrange for a supply of gas for an ascension. 

In recent years odd types of balloons have been introduced with 
success for advertising purposes. Fig. 8 shows one style of cylindri- 
cal balloon. There is a basket below containing the necessary steer- 
gearing for automatically guiding the advertising affair about the 
skies over a town. The necessary advertising is placed in big letters 
on the sides and bottom of the cylinder, which cylinder is made of 
hoops of steel with combination fabric and thin metal covering. The 
cylinder is filled with gas and this gas is ample to make the affair 
float. The steering is done while propelling with a litle propeller on 
the end of the shaft projecting from the lower cylinder. The me- 
chanism can be gauged so as to keep the thing moving in circles. No 
doubt, advertising balloons and devices for the air will be the means of 
using considerable gas as years pass. The expanse of the air is being 
utilized for many purposes in this age, and people are looking in that 
direction for air ships and equal devices. Some of the gas balloon 
shops manufacture shapes to correspond with the advertising. I saw 
a large gas bag shoe, made in imitation of a shoe, and properly let- 
tered to advertise a firm. The big shoe floating in space over the 
town advertised the local shoe store most completely. Of course, gas 
bags are used in connection with many of the types of flying devices 
in course of experimenting. Whatever the ingenious inventor creates, 
I notice that he is almost always obliged to assist his device to re- 
main in the air with gas bags. The gas supports his mechanism in 
the air, while he can devote his mechanical energies to the steering 


gear. Many look for a great expansion in the gas supplying busi- 
ness when the day comes when there are more air ships. The light- 
ing tanks of the air craft will have to be filled regularly. 








Use of Gas From a Hygienic Standpoint. 
— — 


[Lecture by Pror. Vivian B. Lewes, F.1.C., F.C.S., at the June meet- 
ing of the British Institution of Gas Engineers. | 


I have so often and so forcibly advocated the hygienic claims of 
coal gas, that I confess to a feeling akin to despair when Mr. Dunn 
conveyed to me the mandate of the Institution that I was to adopt it 
as the subject for to-night’s lecture —despair, not at the paucity of the 
subject, but at the difficulty of finding anything to say that had not 
been said before, and of suggesting new lines of thought and utility, 
without which the most brilliant lecture is of but little practical 
value, 
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Products of Combustion of Gas.—The effect of burning coal gas as 
an illuminant on the air of our dwelling rooms and the health of its 
occupants is as old a subject as the use of coal gas itself; and in the 
early days of the gas industry it threatened to wreck its future for in- 
door illumination, as the crude gas then sent out, rich in sulphuretted 
hydrogen, gave rise to such discomfort when consumed, that ventilat- 
ing burners of clumsy device had to be employed for its use, while 
badly made and leaky fittings gave at all times an aroma which sug- 
gested to the nose and mind of the householder a doubt as to the sani- 
tary condition of the drainage. 

A very short period, however, served to convince the gas manager 
that the purity of the gas was a matter of even greater importance to 
him than to the public, as the latter could escape the effects of the 
sulphurized products of combustion by adopting other illuminants ; 
while the gas manager’s livelihood depended on keeping his customers. 
As a result, purification from sulphuretted hydrogen was adopted, 
and the use of coal gas increased with enormous rapidity ; the public 
being convinced by experience that, properly used, coal gas in no 
way injuriously affected their health. . 

With the advent of the electric light as an illuminant, great stress 
was laid upon its enormous advantages from the hygienic point of 
view ; and its supporters still make the claim that it must of necessity 
be far more healthful to use as an illuminant than coal gas. It has 
not unnaturally been assumed that, owing to incandescent electric 
lighting adding nothing to the impurities in the atmosphere, and — 
what is quite as important —withdrawing no oxygen from it, it must 
be the most hygienic form of illumination to employ ; but in the years 
which have elapsed since electricity was pressed into the service of 
man for illuminating purposes, it has become perfectly clear that, 
though it is inactive as regards vitiation of the atmosphere, a gas 
lighted room will nearly always be more pleasant and healthy to live 
in than one lighted by the newer form of illuminant. 

I have in my mind at the moment a hall, which in the old days was 
lighted by gas, and in which a large audience could with comfort sit 
through an hour’s lecture or with pleasure through a 3 hours’ dinner, 
but which, with the march of civilization, had its illumination changed 
from gas to electricity ; the latter being employed with all the latest 
refinements to effect the lighting under the best conditions, with the 
result that any large gathering within its walls leads to a state little 
short of asphyxiation. It is with factors that lead to this anomaly 
that I now desire to deal. 

Owing to the peculiar nature of the question, embracing as it does 
both chemical, physical and physiological considerations, it is im- 
possible to treat it from anyone of these points alone; and, in order 
to make it clear, one must review the various data involved, although 
many of them are well known to you. 

The Constituents of the Atmosphere.—The atmosphere is composed 
mainly of two elementary gases -oxygen and nitrogen. The oxygen 
is the great supportor of life and combustion, and is the agent em- 
ployed by Nature in those cleansing processes chief among which is 
‘*decay ;’’ while the nitrogen serves to dilute the oxygen, and keep 
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its action within the proper limits. These two gases are present in 
the air in the proportion of 20.9 per cent. of oxygen to 79.1 per cent. 
of nitrogen by volume, or, roughly, 1 volume of oxygeh to 4 volumes 
of nitrogen. Besides these, however, we find in the atmosphere traces 
of other bodies, some of which, like water vapor, carbon dioxide, 
and ammonia, are necessary for the carrying on of Nature’s processes ; 
while others are the true impurities, and generally have a local 
origin. 

The oxygen used up daily by processes of animal life, combustion, 
and decay, amounts, according to the calculations of Faraday, to no 
less than 34 million tons ; and it is replaced in the atmosphere by the 
products evolved by these actions - namely, water vapor and carbon 
dioxide. Yet analyses continued over the past hundred years have 
failed to detect any diminution in the quantity of oxygen or increase 
in the amount of carbon dioxide; so that it is manifest that Nature 
must have at hand some method not only for the removal of carbon 
dioxide from the air, but also for the production of oxygen, as other- 
wise the atmosphere would rapidly deteriorate and become unfit to 
support life. 

The main factor in this marvellous natural work is to be found in 
vegetation ; the waste products from the animal world being utilized 
for building up the vegetable kingdom—an action by which the 
oxygen is replaced in the atmosphere, and keeps it in a condition fit 
for breathing, while other impurities are partly washed out from the 
air by rain, and partly oxidized and destroyed by ozone. The won- 
derful power of diffusion possessed by gases is the chief factor in 
keeping the composition of the atmosphere constant, as, aided by air 
currents and wind, it keeps the whole of the gases present so thorough- 
ly intermixed that it took scientific observers half-a-century to dis- 
cover whether these gases were really only mixed together in the 
atmosphere or in chemical combination. 

In the open air these provisions of Nature are ample to maintain 
the air in a healthy condition for breathing ; but it is when we are in 
an inclosed space, such as a room, that we interfere with the work of 
purification, so that the air in the room rapidly becomes fouled by 
the products of respiration, and unless we take special means to aid 
Nature in the revivification of the air, it rapidly becomes unfit to be 
rebreathed, and our health suffers in consequence. 

One of the most wonderful of the many marvellous processes taking 
place in our bodies is that which really forms the great mainspring 
of life. We build up our bodies from the foods and liquids which we 
assimilate, and the tissue so produced is then consumed in the body 
by a process of slow combustion taking place at the expense of the 
oxygeu which, inhaled into the lungs, is carried by the circulation of 
the blood throughout the body, and, burning up the tissue, generates 
the energy needed for every action, voluntary or involuntary, and 
gives the warmth to the body which exists while life lasts. 

How Air is Contaminated.—The products given off during the pro- 
cess of respiration are carbon dioxide, exhaled from the lungs as we 
respire, water vapor and traces of organic matter, and air which has 
been once breathed is unfit for further respiration until Nature has 
dealt with it by her cleansing processes. The air in the country con- 
tains on an average 3 parts of carbon dioxide in 10,000, while in towns 
the proportion is generally 4 parts in 10,000, and the latter figure is 
usually taken as the proportion present in the normal air. In a room, 
however, in which people are breathing the air, the amount of carbon 
dioxide will increase, and when it has reached 6 parts in 10,000, the 
: tmosphere of the room will become noticeably fouled to the nose of 
an observer entering from the fresh air, and is what we call ‘‘stuffy.”’ 
This is due to the presence of organic matters evolved from the skin 
and lungs during respiration, and not to the slight excess of carbon 
dioxide, which is absolutely harmless ; but the organic matter is ex- 
ceedingly deleterious to health, and, moreover, often contains the 
germs of disease. When produced in this way by respiration, the 
proportions of carbon dioxide and organic matter increase at the same 
ratio, and as it is fairly easy to estimate the amount of carbon dioxide 
in the air, and extremely difficult to determine the organic matter, the 
condition of the atmosphere in inclosed spaces is generally investi- 
gated by determining the percentage of carbon dioxide present. The 
sanitary limit allowable has been taken at 6 volumes of carbon di- 
oxide in 10,000 of air. But though this is perfectly correct when the 
source of pollution is respiration, yet the proportion may be far higher 
when the carbon dioxide is generated by processes of combustion with- 
out injuriously affecting health. 

In the ordinary dwelling house, the attempts at ventilation are of 


ting the rooms as nearly air-tight as possible, in order to make th. 
warm. This, however, soon serves to render the air so vitiated as 
be unfit for breathing. In the course of 10 hours a man breathes out |) 
cubic feet of carbon dioxide ; and as the air already in the room co) 
tains 4 parts of this gas in 10,000, in order to reach the sanitary limit | 
can only add 2 parts more to each 10,000 parts of air. In the | 
hours, therefore, he must be supplied with 30,000 cubic feet of fres|, 
air. In other words, if the air of a room be not changed, it must | 
of sufficient size to contain 3,000 cubic feet if it is to be inhabited | 
him for 1 hour; while in the case of a bedroom in which he is t. 
spend 7 hours, it would have to be of 21,000 cubic feet capacity. This 
is manifestly an impossibility ; therefore arrangements are made |) 
which the air in a room can be constantly changed. As this can | 
done 3 or 4 times in an hour without creating draughts, the air su) 
ply can be diminished to from 750 to 1,000 cubic feet per inhabitan 
per hour in rooms which are to be occupied for any length of tim: 
and this is the basis on which the ventilation of properly constructe«! 
buildings is arranged. 

It is the organic matter given off from the lungs and tissues duriny 
respiration that it is essential to remove from the air; and before one 
can condemn the atmosphere in an inclosed space by mere analysis, 
the source from which the carbon dioxide was produced must be 
known, as without the presence of the organic matter it is possible to 
live in an atmosphere containing 20 parts of carbon dioxide in 10,0) 
without injury to health. 

In all processes of ventilation, the great factors which enable us to 
change the atmosphere in our dwelling rooms are the air currents set 
up by alterations in temperature and inter-diffusion between volumes 
of air at different temperatures ; and it is this which gives coal gas its 
great advantages as an illuminant over electric lighting. The com 
bustion of 1 cubic foot of coal gas will use up 6 cubic feet of air; gi\ 
ing approximately half a cubic foot of carbon dioxide and nearly |} 
cubic feet of water vapor. Using an incandescent mantle on an 
atmospheric burner, about 4 cubic feet of gas per hour are consumed : 
and this gives 2 cubic feet of carbon dioxide, which would very soon 
suffice to raise the proportion of carbon dioxide above the sanitar) 
limit of 6 parts in 10,000. But though everything be done to render 
the room as air-tight as possible, it will be found that the proportion 
of carbon dioxide is enormously less than it should be by theory ; this 
being due to the fact that alteration in the temperature of the air of 
the room sets up currents and actions which tend to bring about a 
change of the atmosphere. 

The Value of Diffusion.—Carbon dioxide is a gas considerab|) 
heavier than air; so much so, indeed, that it can be poured from one 
vessel to another almost like a liquid. But, like all other gases, it is 
expanded by heat; and as the foul air coming from the lungs, and 
containing some 5 per cent. of carbon dioxide, is at practically tlie 
temperature of the body—7. e., 98° F.—it at once rises towards tlie 
ceiling, while the products of combustion from the gas burner, being 
at a still higher temperature, also rush up to this point, so that tlie 
foul air is always to be found at the top of the room. One mig)! 
think this foul air when cooled down would descend into the room 
again. But here comes into play the process of diffusion - a process 
by which gases, instead of arranging themselves, like other forms of 
matter, according to their weight, undergo a mingling or diffusion, 
the rate of which is dependent upon their weight; a light gas mixing 
rapidly with others, while a heavy one diffuses more slowly. It is 
found that, once mingled, the gases remain in perfect admixture ; so 
that in the present case the heavy carbon dioxide will not again sepa 
rate from the air into which it has become diffused. 

This so-called diffusion of gases can be, and is, experimental!) 
shown in many ways, and will take place with even greater rapidity 
through porous solids than when the gases are left simply in contact 
with each other; and as the plaster of the ceiling and the bricks or 
other building material of which our walls are composed are full of 
minute openings or pores, they allow gases to diffuse through witli 
considerable rapidity—the force of diffusion being aided by a seco.d 
force called capillarity. The result is that, even though the venti!a 
tion of a room has been neglected, and no proper outlet has been «r 
ranged at the top for drawing off foul gases, diffusion through |/ie 
ceiling and the walls in the upper part of the room provides so ra))i( 
an egress for the hot gases, that they have not time to mingle with tlie 
air in the lower portion of the room, while fresh air is being cv! 
stantly drawn in through every crack and crevice left by the jerry 
builder. 





the most primitive and inefficient character ; indeed, in the majority 
of households the efforts of the inhabitants seem to be directed to get- 


Gas as an Aid to Ventilation.— An interesting series of experime:|s 
which I have made shows conclusively that, taking an- ordinary 
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dwelling room lighted by gas and then the same room lighted by elec- 

ricity, the air of the lower portion of the room, if one or two people 
only are present, is as pure with gas lighting as with electric lighting, 
while if a large number are present, the advantages are enormously 
in favor of gas-—the air with electric lighting becoming rapidly so 
organically impure as to be positively dangerous to health. 


Distribution of Carbon Dioxide in the Air of a Dwelling Room 
(Capacity 2,700 Cubic Feet) with Gas and Electric Incandescent 
Lighting. 

Gas Lighting.—Two Welsbach ‘‘C”’ burners (on pendant), each 
consuming 4 cubic feet of gas per hour, and giving 140 candles. 


Carbon Dioxide Temperature, 

Parts per 10,00), Deg. F. 
2 SS eae a 0.03 61.0 
Between joists............. 0.06 66.0 
oN. ere 0.44 74.7 
Breathing level............ 0.05 63.0 


Electric Lighting.—Three 16-Candle Power Incandescent Lamps. 


Carbon Dioxide, Temperature, 
Parts ver 1,10), Deg. F. 
RII oo bt ex co ae ssa 0.03 61.0 
Between joists........... i 0.04 61.5 
OE Se 0.09 62.5 
Breathing level............ 0.06 61.7 


If a number of people are in a room, the organic exhalations as well 
as the carbon dioxide and water vapor evolved during respiration rise, 
and, reaching the level of the gas burners, are rapidly swept up to the 
ceiling by the rush of hot gas from the burner—the flame and heat 
destroying and charring a large proportion of the germs. The hot air 
reaches the ceiling and diffuses through the plaster and walls in the 
upper part of the room, and in doing so the charred organic matter is 
left behind, filtered off on the surface of the plaster, and rapidly 
causes that discoloration of the ceiling which is invariably found in a 
town atmosphere above the gas burner, and which is often wanting 
with country air. That this is the case is amply verified by the fact 
that if beams are present at the back of the plaster, diffusion is pre- 
vented at these points, and their position is plainly mapped out on the 
discolored surface. 

When the room with its occupants was lighted by electric light 
there was no rapid uprush in this way of the products to the ceiling, 
and the organic impurities and carbon dioxide leaving at body tem- 
perature remained diffused throughout the whole of the atmosphere of 
the room, causing a far more rapid fouling of the air and injury to 
health. If such a room were entirely left for its ventilation to dif- 
fusion through the walls, it would soon acquire that sour smell which 
is noticeable in many rooms of the poor, in which, in order to keep in 
the warmth derived from their own bodies, all ventilation is cut off. 
This smell is due to the decomposition of organic matter filtered off 
during diffusion by the wall surface and undergoing putrefactive 
decay, giving the offensive odor, the only way to get rid of which is 
to strip the paper from the walls and lime wash them as well as the 
ceiling. Then, and then only, does the smell pass away. 

When, however, this same diffusion through the ceiling and upper 
part of the walls of the room takes place in a gas lighted room, this 
unpleasant human smell, so characteristic of the ‘‘ tube ’’ railways, is 
never detected, as the small quantity of sulphur compounds present in 
the gas (as was shown by researches of Mr. Otto Hehner and Dr. 
Rideal) is largely absorbed and fixed by the lime and lime salts pres- 
ent, and acts as a disinfectant, destroying all forms of germ life. 
Here, again, the hygienic superiority of gas is manifest, asin a gas 
lighted room or hall not only are the germs present in the air, and 
often of an infectious character, destroyed and burnt up by the flame 
itself, but also undergo destruction and disinfection from the trace of 
sulphur dioxide present in the products of combustion—an action 
which is entirely wanting when the illumination is due to incandes- 
cent electric light. 

An interesting point also brought out by the experiments I have 
made is that it is really the position of the gas light above the level of 
the head of the chandelier which causes this hygienic advantage, and 
that if the gas is burning in table lamps the cooling of the products in 
their passage up to the ceiling largely does away with the ceiling 
action, and the air of the room may become as foul as when it is un- 
lit, or lighted by electric light. 

Gas as a Fuel.—During the past 20 years coal gas has been making 


wonderful headway as a fuel, and the gas fire and the gas engine in ™ 
many a crowded town help to decrease the smoke curse under which ° 


our big towns labor. Indeed, the convenience and cleanliness of the 





gas stove is such an important factor in domestic life that the use of 
gas for fuel purposes now is as valuable in the prosperity of gas under- 
takings as is its use for illuminating purposes. The only point that 
militates against it in the public mind is the assumption that it is 
much more expensive than solid fuel. But if we take into considera- 
tion all the conditions existing in our ordinary stoves and those to be 
found in the newer forms of gas stove, experiment will soon show 
that this is not the case, and that the ratio of cost between the two 
largely depends upon the efficiency of the stoves used and the way in 
which the heat is imparted to the air of the room. 

Gas stoves may be classified in three groups: (1) Flueless stoves, in 
which the products of combustion, either before or after condensation 
of water vapor, are discharged into the air. (2) Radiant heat stoves, 
in which refractory bodies are heated to incandescence, and the heat 
is radiated into the room, the hot products and some unburnt gases 
escaping by a flue. (3) Stoves of the same kind as the latter, but in 
which, by means of air chambers, regeneration, or passing the pro- 
ducts through a length of metal pipe, most of the heat is withdrawn 
from the products of combustion before discharging into the flue. In 
the first class of stoves all the heat of the burning gas passes into the 
air of the room and practically the whole of the heating is done by 
hot air and convection ; in the second class, the heat is mostly dis- 
charged into the raom by radiation, while in the third class both 
radiation and air heating come into play. 

The Hygienics of the Gas Stove.—There is not the slightest doubt, 
from a hygienic point of view, that heating by radiation is infinitely 
preferable to effecting the heating by warming the air, and this is one 
of the factors that make the English open fire so superior in comfort 
to the closed stoves and other air heating devices so popular on the 
Continent. A good gas stove, like the open fire, should not depend 
too much for its heating effect upon discharging warm air into a room, 
but should distribute a considerable proportion of its heat by radia- 
tion, and so raise the temperature of the floor and furniture in the 
lower parts of the room. Radiant heat does not directly raise the 
temperature of the air, but is radiated to the floor, walls and furniture 
of the room, which again slowly part with their heat to the air in con- 
tact with them and to the inhabitants, so that the walls and other solid 
bodies in the room are at a higher temperature than the air. 

Apart from its being much more healthy to breathe cool than hot 
air, there is another important point to consider. The normal tem- 
perature of the body, as already mentioned, is 98° F., and this tem- 
perature is maintained by the slow combustion processes going on. 
By the laws of radiation a heated body parts with its heat more or less 
rapidly according to the temperature of the surrounding bodies, so 
that if a person is sitting in a room filled with warm air, but near a 
wall colder than the air, his body will rapidly part with heat by 
radiation to the wall, and a sensation of chill will be the result. But 
with the open fire this is never the case, as the radiant heat from the 
fire warms the walls of the room to a temperature higher than that of 
the air. When, however, a room is heated by means of warm air, 
the walls not being heated in the same proportion, though the air may 
feel warm, the walls will remain cold, so that the heat of the body 
would pass by radiation to the walls and give rise to a chill. 

A Protest against Flueless Stoves.—Whatever views may be held 
on the subject, I feel very strongly that the idea that some forms of 
stove can be used without being attached to a proper flue is dangerous 
not only to health, but it also militates against the use of gas asa fuel, 
by encouraging the idea that gas stoves are unpleasant and unhealthy 
as sources of heat. 

It cannot be too strongly insisted upon that a gas fire, whether used 
for heating or for cooking, must be connected with a flue, as the pro- 
ducts of combustion are just as deleterious, if not so dirty, as those 
given off by the combustion of solid fuel. I have on many occasions 
protested against the sale of flueless stoves; but I freely admit that, 
in spite of protests and preachings, they continue to flourish, and have 
indeed multiplied in number more than any other form of gas heater. 
Some of these stoves are small ones of the ordinary types; while 
others, known as ‘‘ condensing ”’ stoves, are so arranged as to con- 
dense the water formed by the fombustion of the gas, and the makers 
gravely assure the public that this removes all deleterious products. 
The popular idea of deleterious product is something that has an offen- 
sive taste or smell, or that in a very short space of time seriously af- 





fects the health ; and if this view be accepted, then the markers of | 


these condensing stoves have a modicum of truth in their statement, 
as the condensing water removes some of the products of the combus- 
tion of the sulphur in the gas, and where the gas used is exceptionally 
foul, this prevents a certain amount of discomfort. The ventilation 
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of our rooms, however, is never too perfect during the periods that 
necessitate the use of the gas stove; and the fact cannot be got away 
from that, for each cubic foot of gas burnt, 4 a cubic foot of carbon 
dioxide is formed, none of which is taken up by the condensing water. 
The gas, moreover, is discharged near the floor, and, being fairly 
cooled before leaving the stove, mingles with the air in the lower 
portion of the room, instead of rising, as do the products from an ex- 
posed flame, straight to the ceiling space. 

A long series of tests made with these various forms of stoves shows, 
as might be expected, that with the flueless stove the whole of the 


heat finds its way into the room, and it did not in the least matter 


whether the gas was burnt in a flat flame or a Bunsen burner near 
the floor level, or whether it was consumed in a regenerator or con- 
densing stove of the most costly and complicated pattern. 
the result was the same, and if the consumer does not mind hot, foul 


air and injury to his health, a few Bunsen burners low down in the 


room constitute the most effective form of stove that can be used. 


Indeed, this method of heating is, I am sorry to say, employed in cer- 
tain popular restaurants. One of the commonest complaints against gas 
dry the air;’’ and this is entirely brought about 
by those forms of stove that heat the air, as by so doing they give it a 
greater capacity for taking moisture from the human body, and so 


sé 


stoves is that they 


producing a feeling of discomfort. 


In the second class of stoves, which do the main part of their heat- 
ing by radiant heat, and which, from the hygienic standpoint, are un- 
doubtedly the best, it was found that only 35 per cent, of the heat was 

‘utilized in the room—the remainder passing up the chimney ; while 
with the stoves fitted with air-chambers, regenerators and other de- 


vices, naturally considerably more heat could be utilized. 


Conversion of Heat Units into Heat Radiation.—There is not the 


legst doubt that, from every point of view, the best and most hygienic 
method of using gas for heating is the one which experiment has 
shown to be the least economical; and one of the most important 
problems in gas stove manufacture is to find how far it is possible to 
convert the calories in the gas into heat radiations. In attempting to 
do this, considerable information can be gleaned from the theory of 
the incandescent mantle. The most valuable and complete research 
on the mantle is that by M. Charles Féry, published at the close of 
1902. The conclusion he arrives at is that a mantle of ceria gives no 
light because it has so great a power of heat radiation that it is im- 
possible to raise the temperature sufficient in a flame (the temperature 
of-which is limited by the phenomena of dissociation) to endow it 
with the power of emitting light. When, however, the ceria is suf- 
ficient attenuated by sub-division in a thoria mantle, it can be raised 
tothe required temperature, and the light of the Auer mixture is the 
result. In 1903, M. Saint-Claire Deville published some experimental 
results on mantles which led him to support the theory enunciated by 
Féry ; and in January, 1905, in a lecture given before the Junior In- 
stitution of Engineers, I gave the results of a series of experiments 
which entirely indorsed this view, and which, as they have been over- 
looked apparently in recent work on the subject, I will again re- 
peat. 

When mantles of thoria, ceria, and various mixtures of the two are 
made of exactly the same size and shape (which can be done by using 
a Buhlmann burning-off apparatus), and when these mantles are 
tested in a properly regulated Kern burner, so as to avoid the use of 
a chimney, all conditions being kept exactly the same for each, it is 
found that the flame extends only 1 mm. or 2 beyond the mantle, and 
that the thoria and 99 per cent. thoria with 1 per cent. ceria are the 
only mantles that are heated to temperatures slightly higher than are 
found in the flame 1 mm. from the surface of the mantle. The tem- 
peratures of the mantle and flame, however, vary enormously with 
the character of the mantle ; and the following table gives the mantle 
temperature and flame temperature taken 6 mm. above the rim of the 
burner—a point at which the mantle is just free from disturbing ele- 
ments, and where the maximum light is being emitted. There is also 
given a relative radiation value for the mantles obtained by a thermo- 
pile placed at a fixed distance from them—all measurements being 
taken with every possible precaution to insure accuracy. The thoria 
was not absolutely pure, containing 0.1 per cent. of ceria, so that the 
mantle gave 3.4 candles per cubic foot of gas consumed instead of 
0.5; and this probably makes the radiation value higher, and the 
mantle temperature lower, than it would be for pure thoria. 

These experiments show clearly that thoria, with its low specific 
heat and low radiating power for heat, can be raised to the tempera- 
ture of the flame; while ceria, by its excessive heat radiation. cools 
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Thoria, Thoria, Thoria, 
99.9P.Ct. 9 P.Ct. 90 P. Ct. 
Ceria Ceria. Ceria. 
Mantle. 01P. Ct. 1 P. Ct. 10 P. Ct. Ceria 
Temperature of mantle 6 mm. above : 
burner rim........ 4 Se . 1,610 1,570 1,335 1,125 
Temperature of flame 1 mm. from “ 
mantle in same spot....... . .---- 1,590 1,560 1,350 1,131 
Average temperature up to height of 
52mm. from burner . ........... 1,468 1,441 1,209 1,020 
Average temperature of flame over 
ee Ste to Bae re Oe 1,480 1,449 1,234 1,032 
Illuminating power, candles per cubic 4 
SE , -oss ower escis «ves 00 9.6). 20.0 3.3 Nil 
Raciatiom VAIS... 22. -cevccecoess 140 152 218 234 


As far as experiments have gone, ceria appears to be the body hav 
ing the greatest power of heat radiation ; and in order to gain an idea 
of the proportion of the calorific value of the gas used up, I have 
made experiments from which it was possible to compare the heat 
escaping from the products of combustion with the heat radiated by 
the heated body. Mantles of varying composition, but all identical 
in size and shape, were heated on a Kern burner, the consumption of 
which was kept constant at 4.6 cubic feet per hour. 
that of the South Metropolitan Gas Company, having a calorific 
value, as determined in the Junkers calorimeter, of 137.5 calories 
gross. A mica chimney, 4 inches in length, was fitted into the aper 
ture at the bottom of the calorimeter; and the burner and mantle 
were so arranged that the tip of the mantle projected 4 inch into 
the chimney, so that readings of the radiation could be taken without 
the disturbing influence of any surrounding media; while the pro 
ducts of combustion practically all passed up into the calorimeter. 
The radiating value was measured by a thermo-pile placed with its 
face 1 foot from the center of the mantle, and the following values 
were obtained : 


The gas used was 


Gross. 
Burner without mantle .. . ........... 107.6 
Pure thoria mantle. ........... ....-..- 94.5 
Ordinary Welsbach mantle.... ........ 91.9 
Mantle with 10 per cent. of ceria ....... 80.3 
i Pl a cpecesees 71.1 
Pure alumina mantle..............--06- 91.3 
‘*Sunlight ’? mantle... ...s.cccccccecses 90.5 


nary stove. 


the material heated in the gas stove. 
a radiating fuel on this principle. 


Several interesting points were raised by Mr. Brearley’s paper, one 
of which was that luting the gas flue air-tight into the chimney space 
The cause of this is evident, 
as an enormous amount of cold air is sucked in from the room over 
the surface of the incandescent material, which is cooled down at the 
Not only may the radiation be increased 
some 2 or 3 per cent., but gas fires of this class may be made as im 
portant engines of ventilation as the open fuel fire, by making the 
short gas fire chimney act like the gas injector of a Bunsen burner 
and draw air from the room into the chimney, well above the fir 


resulted in a lowering of radiant heat. 


expense of the radiant heat. 


itself. 


Defects and Advantages of Gas Stoves.—The great fault with most 
of the stoves on the market is the high gas consumption—many o 
them using from 30 to 50 cubic feet of gas per hour; and this, by un 
duly swelling the consumer’s gas bill, creates a prejudice against th: 
But there is an immense future for a good stov« 
consuming from 12 to 15 cubic feet of gas per hour ; and advances ar 
In constructing gas stoves, care mus 
be taken not to cool the products of combustion too far before the) 
discharge into the flue, as, if the temperature is reduced below th: 
boiling point of water, though a slight increase in heat is obtained 
water is condensed, and, taking up the sulphur oxides formed fron 


use of gas as a fuel. 


being made in this direction. 





the flame and mantles. . 





Calories, 


Radiation. 
Value. 


23.5 
74.0 
79.0 
100.0 
139.0 
81.0 
84.0 


These results show that the pure ceria, which has the highest radia- 
tion value, translates 48.2 per cent. of the calorific value of the gas 
into heat radiations ; while with such bodies as alumina, which might 
be taken as representing very nearly that of the radiating power of 
the balls used generally in gas fires, 33.6 per cent. is obtained—cor- 
responding fairly well with experiments made on the best form of 
stove dependent for heating power on radiation only. 

Experiments were then made with a fire ball taken from an ordi- 
This was heated in an atmospheric burner flame at a 
distance of 18 inches from the thermopile, and the radiation being de 
termined, the ball was dipped in a dilute solution of cerium nitrate, 
re-ignited, and on testing as before was found to give an increase in 
radiation of 12 per cent.—an experiment which shows that it may be 
possible to improve, at any rate to this extent, the radiative power of 
I find that Mr. Edgar is making 


the carbon disulphide vapor in the gas; forms a highly corrosiv: 








ng 


ne 

ce 

nt, 

rer 
she 
sec 
m- 
the 
er, 
fire 


1ost 
y ol 
unh- 
the 
Ove 
are 
nus: 
the) 
the 
ned 


ron 


SiVe 


American Gas 


Aug. 5, 1907 





Light Hourual. 227 








liquid, which rapidly eats away the metal work of the connecting flue 
to the chimney, and corrodes the ironwork of the back of the stove. 

Gas cookers are daily becoming more firmly established ; and the 
early prejudices against them having been overcome by experience, 
their convenience and economic advantages are leading to their al- 
most universal adoption. But where they are extensively used, a 
ventilating shaft, with a good up-draught, should be in connection 
with a hood a few feet above the stove, as there is one phase in the 
use of gas fuel which should never be overlooked, and-that is that if 
a cold substance, metal or non-metal, be placed in a flame, whether 
it be luminous or non luminous, it will be observed that there is a 
clear space, in which no combustion is taking place, formed round 
the cool surface. and that as the body gets heated this space becomes 
less and less until, when the substance is at the same temperature as 
the flame itself, there is contact between the two. Moreover, when a 
luminous flame is employed in this experiment, the space still exists 
between the cool body and the flame; but it is also noticed that the 
luminosity is decreased over a still larger area, though the flame 
exists. 

This means that in immediate contact with the cold body the tem- 
perature is so reduced that the flame cannot continue burning, and so 
is extinguished over a small area; while over a still larger space the 
temperature is so reduced that it is not hot enough to bring about 
decomposition of the heavy hydrocarbons, with liberation of carbon 
to the same extent as in the hotter portions of the flame. Inasmuch 
as, when water is heated or boiled in an open vessel, the temperature 
cannot rise above 100° C., and as the temperature of an ordinary flame 
is upwards of 1,600° C., it is evident that the burning gas can never 
be in contact with the bottom of the vessel; or, in other words, the 
gas is put out before combustion is completed, and‘the unburnt gas 
and products of incomplete combustion find their way into the air, and 
render it perfectly unfit for breathing. 

Experiments made several years ago on the gases escaping while a 
vessel of water was being heated from the ordinary temperature up to 
the boiling point gave the following figures : 


-—-Bunsen Flame.— Luminous Flame.— 

Inner, Uuter. Inner. Outer. 
ee EO OPE 75.75 79.17 77.52 69.41 
Water vapor......... 13.47 14.29 11.80 19.24 
Carbon dioxide ...... 2.99 5.15 4.93 8.38 
Carbon monoxide.... 3.69 Nil 2.45 2.58 
ee EC eeee 0.51 0.31 0.95 0.39 
Acetylene ........... 0.04 Nil 0.27 Nil 
EA VGROGOR . 0 0 e005 00. 3.55 0.47 2.08 Nil 








100.00 100.00 100.00 100.00 
It is quite clear that the extreme tip of the outer flame of the Bunsen 
is the only portion that ought to be used for the heating; and if gas 
cooker makers would only bear this in mind, and regulate the dis- 
tance between the burners and the utensil to be heated, they would 
not only get a larger amount of heat, but would enormously increase 
the hygienic properties of their stoves. 








The Present Status of Candle Power Standards for Gas. 
————$— 
[A paper read by Mr. C. H. Stone, at the Boston Meeting, Illuminating 
Engineering Society. ] 


In considering a subject of such breadth and importance as the 
above, it will be readily granted that no casual statement of facts and 
conditions will suffice, but that a careful survey of the causes which 
have led up to such conditions is absolutely essential to a clear com- 
prehension of the matter. I trust, therefore, I may be pardoned for 
referring very briefly, at different stages of this paper, to certain facts 
and experiences in the history of gas lighting which have an important 
bearing on the question before us. 

In the development of the gas industry the question of candle power 
may be said to have passed through three periods : The first extending 
from the introduction of gas up to the time when the electrical busi- 
ness became a serious competitor; the second continuing on to the 
introduction of the Welsbach mantle; the third from the latter date 
up to the present time. During the first period the candle powers 
gradually rose as the methods of production became perfected, until 
they reached a very satisfactory figure. In the second epoch there 
was a frenzied effort so to increase the illuminating power of gas that 
it might successfully hold its own against its new rival; while since 
the Welsbach has come into general use there has been a strong ten- 
dency to reduce the candle power requirements, provided that the eal- 
orifice value of the gas did not materially decrease. By this I do not 


wish to be understood as saying that the Welsbach has been the sole 
cause of this change. At least two other factors have been very potent, 
namely, the increase in price and the decrease in quality of oil, and 
the demand for cheaper gas. It is a well known fact that naphtha of 
very excellent quality could be purchased a few years ago for 2 cents 
a gallon, while to-day this same oil costs 3 or 4 times that amount and 
is difficult to procure even then. Cannel coal will soon be but a mem- 
ory of the past, and the general testimony of gas men is that the qual- 
ity of gas coal itself has vastly deteriorated of late years, while, as if 
to aggravate the situation, hard hearted politicians are continually 
ordering reductions in the price of gas. These changes in standards 
have, therefore, doubtless been advisable and even necessary ; yet we 
must recognize and remember the fact that they have played an im- 
portant part in the shaping of public opinion. 

In our consideration of the proper standards for gas at the present 
time I would like to lay down two principles at the start, both of which 
seem to me axiomatic: First, the consumer is entitled to receive a 
constant supply of gas of a satisfactory quality and at a reasonable 
price ; second, the gas company is entitled to fair treatment and a 
reasonable return from its investment. Now I am aware that by these 
seemingly innocent and just statements I have put myself in oppo- 
sition to the opinions of a large number of worthy citizens who believe 
that all gas companies are robbers and should be treated as such ; that 
the gas which they furnish is never good and that they charge at least 
100 per cent. too much for it. This may sound like gross exaggeration 
to the uninitiated, but I think every gas man has like myself had simi- 
lar statements made to him. I am also aware that there is a vast 
movement throughout the country tending to reduce the profits of 
public utility corporations and at the same time to compel the latter 
to increase the efficiency of their service. I am heartily in favor of 
this movement, provided that it proceeds only far enough to remedy 
existing evils and to prevent the growth of fresh ones; but I believe 
that the majority of thinking men in the United States are coming to 
see that they can strike no more fatal blow at their own interests than 
by reducing the profits of legitimate enterprises to such a degree that 
not only will there be difficulty in securing needed investments of 
fresh capital, but also that the efficiency of the service rendered will 
of necessity be decreased. 

Now, I presume we are all agreed that the days of high candle 
powers are over; that the companies cannot afford to make, nor the 
consumers to use, unenriched coal gas of 20-candle power, such as I 
have seen once or twice in New York State in the past 6 months; and 
the question, from the consumer’s point of, view, simmers down to 
this: ‘‘ What is a satisfactory candle power?’ When London was 
first generally lighted by gas in 1816, doubtless the change from the 
oil lamp was so great that a very general satisfaction was experienced. 
When the electric light became a competitor for public favor, and the 
candle powers of gas were pushed up to 30 and 32, the public was cer- 
tainly receiving all the light which it could reasonably expect. In 
this connection, and as an illustration of what some people expect, I 
might say that at the time when 32-candle gas was being supplied in 
New York city, one eminent citizen informed a friend of mine that he 
was getting the meanest gas supplied by any company on earth. Now 
when, with the introduction of the Welsbach, the companies reduced 
their candle power, a feeling naturally arose in the minds of the con- 
sumers that they were being defrauded, and I want to urge upon your 
attention the fact that public opinion is a most powerful factor, which 
must be taken into account by any legislature or commission which 
endeavors to fix a standard for candle power. This is an element 
which our English brethren forget, or do not understand, when they 
criticise the standards established in this country. Conditions and 
people are very different here from what they are in England. We 
are a people living at the highest tension; we work strenuously and 
demand the same strenuousness and high efficiency in all our servants, 
be they animate or inanimate. Moreover, the will of our people is 
coming more to be, as it should, the dominant factor in political life ; 
and I ask you, gentlemen, remembering as you must the cry in every 
branch of our industries is for higher efficiency—better steel rails, 
purer foods, stronger and better equipped cars, more carefully pre- 
pared chemicals, etc. —in all frankness what do you think would happen 
if a commission should direct that a company which had been supply- 
ing 18-candle gas need only make it of 14-candle power in the future? 
I do not refer to the fate of the commission, for most assuredly that 
does not enter into the question ; but do you think that such a ruling 
would be allowed to stand very long? There is undoubtedly a point 
beyond which an increase of candle power means an increase in cost 





without any proportionate gain to the consumer, but I do not believe 
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that the exact location of that point has been accurately determined, 
and until it is we must go slowly. Remember, too, that until very 
recent years the gas business was a dark and bloody mystery to the 
vast majority of people; and I honestly believe that the secrecy and 
high-handedness (to use no harsher terms) which marked the early 
stages of the industry are largely responsible for the present antago- 
nistic attitude of the people toward the companies. This is being 
gradually overcome by the policy of frankness and considerateness 
that is in vogue with most managers of gas plants to-day, and the 
time will undoubtedly come when none but scientific considerations 
need influence the study of standards for gas. It will, however, take 
time to obliterate the mistakes of the past and to educate the people up 
to the point where they will understand that a gas company is con- 
ducted on sound business principles and is worthy of the esteem and 
confidence which are shown toward other public utilities. 

To turn to the relation of the Welsbach light to candle power, I 
believe the most important reason urged in support of a reduction in 
candle power is that the greater part of the gas used to-day is burned 
in Welsbachs and stoves. Eliminating the stoves, which in no way 
affect the problem before us, it is a question as to what proportion of 
the gas used exclusively for lighting is burned in Welsbachs, and 
there is no exact information on this subject to guide us. Here again 
English standards cannot be literally applied in this country, since 
it is, so far as I know, an indisputable fact that the Welsbach is in 
much more general use in England than in the United States. I re- 
cently made a tour of all sections of Brooklyn, and took considerable 
pains to notice the proportion of Welsbach burners in use, and found 
it much less than I had anticipated or than is generally stated. I 
have noted the same thing in other cities and towns throughout New 
York State, especially in the hotels where a large amount of gas is 
burned. Now, it is only to protect those consumers who are using 
common burners that a candle power standard is of any value at all ; 
and it is, therefore, obvious that the mere fact of most of the gas is 
being used in Welsbachs has no bearing on the question of what light 
that gas will give or ought to give in an open burner. A candle 
power standard neither helps nor defrauds the person using only 
Welsbachs ; if you desire to set a standard to protect such people it 
must be one of heating value. It should also be remembered that, 
while the candle power as determined in a photometer is found with 
the burner best suited to the gas, the consumer as a rule does not em- 
ploy such a burner, and this may make a difference of from 4 to 6 
candles in the light which he receives. Thus a coal gas recently tested 
in New York gave 13-candle power with an Argand burner and only 
7 with the burner commonly used by the people of that town. There 
isan admitted difference between the old standard English Argand 
and the new Metropolitan Argand of about 2-candle power in favor 
of the latter; so that a gas which gave 15-candle power with the 
Metropolitan might very well show only 8 with a common lava tip 
burner, and I think everyone will admit that such a light is in- 
sufficient and unsatisfactory. I believe that gas should be tested, as 
is the law in Massachusetts, with the burner best adapted to it, which 
is at the same time practicable for domestic use; and while the cost 
of the Metropolitan burner continues to be $46, it would hardly seem 
to come under the last clause of this requirement. If we are to test 
gas for candle power at all it must be with the object of seeing that 
those using ordinary burners secure adequate light therefrom ; and 
if we assume that 12-candle power through such burners is not exces- 
sive, then the standard must not be below 16 if the gas is tested with 
the most favorable burner. The query then naturally arises, if 16 be 
a satisfactory standard, why should the figure be set at 20 for water 
gas? In answer to this, I would cite, first, the second axiom which I 
proposed: The gas company is entitled to fair treatment and toa 
fair return on its investment. To make a coal gas of 16-candle power 
the year round necessitates enrichment and additional expense, while 
a water gas of that luminosity can be made for less money than is 
expended on many of the water gases of to-day. If the standard 
therefore be set at 16 for all kinds of gas, there is unjust discrimina- 
tion against the coal gas plants. It seems to be as easy to make a 
water gas of 20-candle power as it is to make a coal gas of 16, and if 








pression, that the intrinsic satisfaction of coal gas seems to be above 
that of water gas. This may be hard to understand and harder to ex- 
plain, but, in common with many others, I believe it to be a fact. It 
is said that a candle power isa candle power, whether from water or 
coal gas, and that is undoubtedly true; but it does not bear at all 
upon the statement above made. It is not claimed that a 16-candle 
power coal gas gives any more light than a water gas of the same 
candle power, but that the satisfaction experienced by the person 
using these lights is greater in the case of the coal gas. Whether this 
is due to the different color of the flame, to the preponderance of one 
kind of rays in coal gas and of another in water gas, to a difference 
in flame area or to some other cause, lam unable to say; and the 
assertion is simply made as the opinion of many who have considered 
the subject. Mr. R. M. Searle, of Rochester, N. Y., in the hearing 
before the New York Commission, stated that the reason why water 
gas should be made of higher candle power than coal gas was that 
the former was liable to carry unfixed illuminants, and if these were 
dropped the lighting value of the gas might fall 2 or 3 candles. This 
is undoubtedly true, but is, to my mind, apart from the question at 
issue, since whatever the standard set the manufacturer must make 
due allowance for this. 

I think that now I have shown at least a few of the reasons why the 
consumer thinks he should get gas of 16, 18 or 20-candle power, and 
we come, therefore, to the second and no less important division of 
our theme: ‘‘Can the companies make gas of this quality, make it 
the year round and still have a reasonable profit from their opera- 
tions/’’ With regard to water gas, I believe the answer is fairly 
simple. Given a good plant and a competent manager, I think there 
will be no doubt that 20-candle power will be reached the year round. 
Of course, there may be days when accidents will occur and the can- 
dle power may drop to 19 or even 18; but if we were to set a standard 
to cover such cases it would have to be less than 7-candle power, for 
twice in the State of New York I have seen a coal gas of less than 8, 
and once a water gas of under 9-candle power. Due allowance 
should, of course, be made for unavoidable accidents, but I think you 
will see from the above illustration how impossible it would be to set 
a standard below which no company would ever fall. For some time 
now the minimum candle power for the city of New York has been 
22, and I understand that the companies have rarely fallen below it, 
although it has doubtless been a great strain to accomplish this feat. 
In the District of Columbia the standard is also 22, and~in looking 
over the Inspector’s report for 1906 I note that, although neither of 
the companies tested makes a straight water gas, the candle power 
was very seldom below 20, and a majority of the times when it was 
deficient occurred during the reconstruction of the Georgetown plant. 
In Massachusetts, during my service there as Assistant Inspector, I 
remember but one company which made water gas of under 20-candle 
power, and that as a rule, the Inspector was declared to be wrong if 
he reported less than 21. At Troy, N. Y., where there is a good plant 
and a most capable manager, I doubt if the candle power ever drops 
below 20, and the same is true of Albany. From these instances it 
will be seen that it is possible to make 20-candle water gas ; and while 
I am unable to give definite figures as to cost of production, I think 
no one will readily believe that companies, such as those at Albany, 
Troy and New York are running at a loss. It may be urged that all 
the examples cited are those of large, well equipped plants. So they 
are, and the same facts do not hold true for some of the smaller com- 
panies which are running with wornout or antiquated apparatus; 
but it is an open question whether the public should receive poor ser- 
vice because of the neglect or greed of managers and owners of the 
past. If we apply the same rules to these companies as we do to rail- 
road corporations or private concerns, they must either keep abreast 
of the times or be driven to the wall. It is a hard law, this survival 
of the fittest, but it seems to apply in every department of life. 

With the coal gas companies the case is a little different. I admit 
at the outset that it is impossible to-day to make unenriched coal gas 
that shall be above 16-candle power the year round. The problem 
then is: ‘‘Can a coal gas company enrich its product for a part of the 
year and still secure a fair return on its investment?’’ At the hearing 





the operations are well conducted the heat units in each will be ap- 
proximately the same. Moreover, the very able committee which 
submitted recommendations to the New York Commission on Gas and 
Electricity as to their idea of the proper standards to be fixed, placed 
an interval of 4-candle power between water and coal gas, and I am 
sure that most of us will willingly accept their judgment on this 
point. There is another reason for a higher standard for water gas 
which is not generally acceptéd by gas men. This is, to coin an ex- 


before the New York Commission referred to above, a leading expert 
stated that it was utterly impossible to secure cannel coal for this pur- 
pose. My inquiries among the New York Companies do not com- 
pletely bear out this statement, for I find several that have no difficulty 
in securing cannel regularly and at a fair price; but for the sake of 
argument let us assume that the only enrichers available are benzol 


and water gas. If a water gas plant is already installed, there can be 


no question as to the possibility of enriching at a small cost ; if one is 
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not installed, the interest on the proposed investment must also be 
considered. A Lowe water gas set, with the necessary buildings, will 


cost about $7,000 ; the interest on this, at 5 per cent., is $350 a year. ' 


For a plant selling 10,000,000 cubic feet of gas a year, this means an 
added cost of 3 cents per 1,000 cubic feet, and the actual cost of en- 
richment added to this will leave the total well under 6 cents. I 
think this figure is not -prohibitive, and indeed in places where only 
10,000,000 feet of gas are used in a year the price is generally high 
enough to cover easily this extra cost. In the plants that are too 
small to afford even this, resort must be had to benzol enrichment- 
This is a much less satisfactory method because of the tendency of gas 
thus enriched to drop its illuminants; but on the other hand it re- 
quires but slight initial outlay and is well adapted to small works. I 
know of a benzol enriching plant which is being installed in a New 
York Company, the total cost of which is not to exceed $200, and the 
manager assured me that by its use he was confident that he could 
keep his gas up to 18-candle power. This certainly would seem to 
place this method within the reach of all companies. Moreover, it is 
generally true that such small companies get a much greater price 
for their gas, and this in a measure compensates for the additional 
burden placed on them, as one of fhe managers admitted in the hear- 
ing before the New York Commission. 

Now it has been urged that as soon as a coal gas was enriched by 
oil or water gas it ceased to be a coal gas and became a mixed gas. 
This is theoretically true, but I am certain that inspecting authorities 
would not as a rule so consider it, provided the oil or water gas was 
added simply for enriching purposes. Water gas is really a mixture 
of water and oil gases, but it is not considered as a mixed gas, and 
similarly I think a mixture of coal and oil gases would be consid- 
ered a simple gas. As to mixtures of coal and water gas, this point is 
hinted at in the bill recently passed by the New York Legislature en- 
titled, ‘‘ An act fixing standards of purity, illuminating power and 
pressure of gas in cities of the second class.’’ This provides that if 
the gas to be tested contains over 50 per cent. of coal gas, the candle 
power shall be determined with an F, Argand burner; but if it car- 
ries 50 per cent. or less of coal gas a No. 7, slit-union Bray burner 
shall be used. A regulation could and should be drafted which would 
fix the line of demarkation between coal gas enriched with water gas, 
and a mixed gas; if this is not done, coal gas companies will cease to 
exist and there will be no need of a 16-candle standard. 

It may be of value at this time to look for a moment at places where 
standards have been established in this country to see if the compan- 
ies have been able to live up to them. The experts recently employed 
by the city of Detroit tosuggest regulations for that city recommended 
that the candle power should not be less than 18 on three occasions 
within 30 days. In the District of Columbia, Act of June 23, 1874, 
the minimum candle power permitted is 22, and the two Companies 
in that District averaged, in 1906, 23, 22 and 23.05 respectively, and 
the Company with the latter average supplies a coal gas enriched 
with oil or naphtha. In the report of the Department of Inland 
Revenue, Ottawa, Can., for the year ending June 30, 1905, it states 
that the gas in that territory, where the standard is 16, was below the 
limit twice in one town and three times in one other, out of a total of 
881 tests made. In Massachusetts, which has probably given more 
study to the gas question that any other State in the Union and whose 
methods of procedure are often cited.as models, the first law on in- 
spection of gas, passed in I861, ordered that gas should not be mer- 
chantable which was of less than 12-candle power. About 1880 this 
standard was raised to 15, and Maj. C. W. Hinman, the State In- 
spector at that time, says in his report for 1885: ‘‘ At no time during 
the past year has any gas been found as low as 15-candle power, and 
only 10 tests were below 16." In January, 1888, he says, ‘‘ I am of 
the opinion that the standard should be 16-candle power.” As justi- 
fication of this it might be well to state that in 7 preceding years there 
had been only 8 companies found below 16-candle power, and most 
of these by only a few tenths of a candle. In February, 1892, he re- 
ported his recommendation that the standard be raised, and on March 
14, 1892, his suggestion was adopted by the legislature. During that 
year two companies were found below the new standard, 0.1 and 0.3 
of a candle power ; in 1893 four companies were deficient, onee each ; 
in 1894, 1895 and 1896 three companies were under the mark in each 
of these years, and the same general condition continued until 1902, 
when 23 companies were deficient; in 1903, 37 companies ; in 1904, 
35; in 1905, 19, and in 1906, 22 companies. In these latter years, 
however, it is to be noted that a large proportion of the deficiencies 
were also under 15-candle power, so that the latter as a legal mini- 
mum would not have made much difference, In New York city the 








| 
standard of 22-candle power has been nobly observed, although with 


considerable difficulty. The act of the New York Legislature before 
referred to sets the standard for cities of the second class at 16-candle 
power for coal, 18 for mixed and 20 for water gas. In Buffalo, 


! . . “Le 
where a coal gas is supplied and water gas probibited, the standard 


has been 18, and the Company has rarely fallen below this figure. 


| Auburn is obliged to furnish 18-candle gas, and the same is true of 


Syracuse and Plattsburg. Mr. Searle, of Rochester, voluntarily 


' . . e . 
offered to supply mixed gas of 20-candle power, and he certainly is 


capable of judging the possibilities of his plant. Thus it will be seen 
that the figures of 16, 18 and 20 which I have endeavored to defend 
are as low as any on the North American continent, and that in most 
cases where these or higher standards have existed, it has been with- 
in the powers of the various companies to comply with them. 

In closing, may I be permitted to emphasize one or two important 
points? First, the frame of mind of the American people to-day will 


not allow of any reduction in standards. Second, candle power re- : 


quirements are made purely to protect those consumers who use gas 
in open burners, and the fact that the greater part of the gas sold for 
lighting is used in Welsbachs does not enter into the question at all, 
since the candle power has no known relation to the heat units. I 
will admit that the most desirable thing to do, in my opinion, is to 
abolish candle power standards entirely, set a standard for heat units 
and thus ascertain the suitability of the gas in its most essential 
feature. By so doing you would protect the majority of consumers 
and would be certain that the greater part of the gas burned was suit- 
able for the work required of it. I believe that the time will come 
when the calorific value of gas will be the only vital point to be con- 
sidered in connection with its quality; but at present there are two 
vast obstacles to such a course of procedure. Im the first place, the 
testimony of some of the best experts in the country is unanimous 
that no standard of calorific value could be set which would always 
be reached by the companies. Mr. Searle, in his evidence before the 
New York commission, said: ‘* Il am absolutely frank to say I do not 
think it is possible for any company to maintain a fixed calorific 
value. It is absolutely beyond human scope."’ In answer to a ques- 
tion as to whether he would ever make gas of less than 410 British 
thermal units, he replied: ‘‘I don’t know.’’ At the same hearing 
Dr. A. H. Elliott, of New York, expressed himseif as opposed to 
any heat unit standard, and many others could be quoted whose 
opinions coincide with this. The second obstacle is the fact that 
there is to-day no satisfactory portable calorimeter which can be 
put in the hands of an ordinary assistant and furnish accurate results. 
There are some excellent ones on the markét, but they fail in one or 
the other of these requirements. I have found this true in my own ex- 
perience, and it has been abundantly confirmed by such men as Dr. 
Elliott, Mr. Searle, Mr. Jenkins, the State Gas Inspector of Massa- 
chusetts, and many others. Until these two difficulties can be over- 
come, any question of a calorific test, to be made over an entire State, 
must be relegated to the future. 

Next, I believe that a standard of 16-candle power for coal gas has 
been and can be maintained, but only - and please note carefully this 
qualifying clause - by enrichment; and that the majority of water 
gas companies will have no difficulty in making 20-candle gas the 
year round. I feel that the expense involved in living up to these 
standards is not prohibitive, and that, if they are to be of any benefit 
to the consumers using open burners, they cannot be set at lower 
figures than the above. Moreover, the companies will themselves 
reap benefits from this course of procedure. In very many cases in 
New York State the gas men have a hard struggle to compete with 
the electric companies; and can you wonder when one water gas 
company has furnished gas of less than 9-candle power ; when 2 coal 
gas companies have put out a product of 7-candle power; when a 
large number of the tests show dirty gas; when there are 12 coal gas 
works in the State which, according to the average of the tests thus far 
made, furnish gas of under 14 candles; when 16 tests out of a total of 
102 found the coal gas under 11 candles, and when only 16 out of the 
41 coal gas companies are above 15-candle power. I reiterate that a 
law demanding increased @fficiency will, if not carried too far, bene- 
fit such companies as those just cited. Lastly, I am certain that the 
time is coming, and is now near, when the question of candle power 
tests will be but a bitter recollection of the past, and when the one 
great question will be as to calorific value. 








C -NTROL in the Galbreath (Okla.) Natural Gas Company ha heen 
acquired by the Oklahoma (artificial) Gas Company. 
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Determining Volumes of Coal in Bins and Piles. 
—— 
By Mr. Cuarves Exszian, in Engineering and Mining Journal. 


The term ‘coal * should not be taken literally, as the methods re 
cited may be employed for any granular material which upon freely 
depositing will assume some uniform slope; or expressed in another 
way, becomes stationary at a definite angle with the horizontal known 
as ‘‘ the angle of repose.” 

During the past few years the question of storing coal has become 
a vital one, and in consequence many systems of storage have been 
patented. The problem before the engineer is to determine the vol- 
ume of coal in storage either in bins or piles, the two systems generally 
used, ; 

To determine the volume of coal in bins the rectilinear dimensions 
may be ascertained either by direct measurements or by deductions. 

In a free conical pile (not surcharged) it is only necessary to deter- 
mine the difference of elevation between base and apex, and the angle 
of repose from which the area of the base may be computed, and 
applying the formula: 


7ol C= }h x area of base. 


These operations involve cubical or conical principles—familiar to 
every reader. 

It is universally understood that granular material, if delivered 
from a fixed or variable point always at the intersection of the slopes 
of the pile, will form a right cone, if its base (or receiving floor) is 
horizontal. If the base is not horizontal, the pile will always contain 
the properties of conical sections, the applied principles of which will 
give good results. I have had occasion to make these estimates and 
from ‘‘ check piles ’’ obtained results within 0.1 per cent. error, which 
is considered good, owing to the multiplicity of varied conditions 
entering into calculations of this character, such as mixing coal from 
different localities, of different specific gravities, percentage of moist- 
ure, reduction of size, ete. 

The first step in making an estimate of material in bins or piles 
should be to determine its specific gravity. Coal will vary from 1,325, 
bituminous, to 1.51, anthracite. The next step should be to compile a 
table showing the number of cubic feet per ton, either long or short, 
as the case may require. It is always desirable to have results in 
terms of market units. 

Methods of Compilation.—Whenever possible the writer compiles 
these tables (see p. 232) to 10, thus simplifying the work to practically 
subtraction, which may be intrusted to the cheapest help for checkin g. 

Let it be required to determine the amount of coal in bin, A BC D E, 
Fig. 1. If properly constructed, space being available, the slopes on 
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bottoms C D and D E will be very nearly the angle of repose, 27° for 


anthracite. 

When discharging from the chute A the “natural line of fill ” will 
te A F, the line of repose. 

By handling, the bin may be filled toline A B. This, however, 
may become an expensive operation when the distance A B is greater 
than 30 feet, requiring then more than one handling with the shovel. 

Assuming that the bin had originally been filled to line A B but has 
been drawn upon through hopper H to line AK, the simplest method is 
to determine the volume per lineal foot of length of cross section 
A BC D Eand deduct from this the volume per lineal foot of length 
of cross section A B K. Multiply the remainder by the length of bin 


and the product is the volume-A KC DE. This is known as the 
**deduction method.” 


Of course the same methods apply to_a .bin’ of. cross section 
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ABCDEF, Fig. 2. Thisisatype of bin constructed so that two 
cars may be unloaded or reloaded simultaneously. This is a matter 
of great importance to colliery and dock managers in times of short- 
age of cars. 

This bin can economically be constructed to a width of 60 feet and 
if desirable be filled to line AB. The advantage of this type over 
Fig. 1 is obvious. 

Assuming that the bin has been drawn to AGB, then knowing the 
ABC....FA, deduct area of cross-section re- 
moved, or vacant, AGB, multiply remainder by length of bin and 
product is volume remaining in AGBC ...FA. The bins are meas 
-alculated ; the lengths are generally 
variable, and therefore measured in each case. 

The Volume of Free Piles.—The term free pile will be understood 
to designate a pile formed by freely depositing material from scraper 
or conveyer lines, or from contained receptacles, such as bags, buckets 
or stationary chutes discharging from fixed points in the vertical 
plane passing through the vertex of the pile formed, the material be- 
ing allowed to assume its natural repose. The pile thus formed upon 
a horizontal receiving or storage floor, will be a right cone. If the 
storage floor is not horizontal, the pile formed will be a compond 


area of cross-section 


ured vacant and cross-section 


figure which may be resolved into a right cone, and truncated inverted 
cone passing a horizontal plane at the intersection of the shortest slope 
and the storage floor. With rare exceptions, the storage floors are hor 
izontal, or with uniformly graded slopes, so that the calculations are 
greatly simplified. 

A system of storage recently patented deposits the coal in prismoidal 
piles by a conveyor or trimmer arm provided with sectional chutes. 
The arm moves longitudinally upon 2 tracks along the storage floor. 
The tracks are of different elevation, one of such elevation as to receive 
coal discharged from cars ; the other at such elevation as to discharge 
at the desired height of pile. 

The calculations of such piles being a slight modification of those 
for conical piles, need no further discussion, involving only the pris- 
moid with half-right cones at the ends of the pile. 

The discussion will therefore be confined to the fundamental pile, 
the cone. 

Let it be assumed that the coal has been deposited by a conveyor or 
scraper line method as in Fig. 3, a system familiar to most engineers. 

The two fixed arms A B and BC consist of shallow latticed angle 
bar trussed girders, A B the elevating arm and BC its anchor, in- 
clined slightly more than the angle of repose of material piled. Arm 
A B carries a conveyor line with flights spaced about 24 inches cen- 
ter to center. The bottom angles of the truss are riveted, legs facing, 
so that they may receive the flanges ef half circular flanged sectional 
ast iron troughs or chutes about 36 to 48 inches long. These chutes 
are inserted as the piles increase or are removed when the point of 
discharge is to be changed. 

The arrangement of the chutes is a matter of choice, but the con- 
veyor line with its weight of flights will have a more uniform travel 
if the chutes are all inserted and removed to suit the point of dis- 
charge. 

A pile formed, upon the horizontal receiving floor A C, by this 
method will be a right cone, if discharge is free in all directions 
(Vol. = 4 H x area base). The base of which is defined by H the 
height of point of last discharge, or of a radius = H— tana, The 
angle of repose (@) and H are determined by means of an engineer’s 
transit and tape. 

Volume of Surcharged Piles.—In times of pressure for storage 
capacity the floors are often overloaded 100 per cent. This means 
surcharging the piles; accomplished by means of side or lateral 
chutes to conveyor trough and inclined on a less pitch than the angle 
of repose of material. The delivery of material Over these chiites 
must. be assisted.and hoes or shovels are employed, The stircharged 
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pile will then assume, in horizontal projection, a shape as in 
Fig. 4. 
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Fig. 46 


To determine the volume of such a pile it is necessary to locate care- 
fully the base by means of surveys; care being exercised to choose 
the instrument points or stations so that all necessary auxiliary points 
may be observed from them. From the stations, the points of change 
in contour are observed, the vertical angle and distance carefully 
measured, The measured distances are then resolved into horizontal 
and vertical components, from which are then calculated the eleva- 
tions of the various points observed. These are plotted, preferably, 
on regular cross section paper 10 by 10 spaces per inch, and a contour 
projection drawn. The intervals of contours, not greater than 5 feet, 
depend upon the regularity of the pile. By means of either rec- 
tangles or a planimeter the area of each contour is calculated. Then 
by the end area formula, (area A + area B) x interval, or more ac- 
curately (A + B+ V7 A x B) x t interval, determine the volume of 
consecutive frustums of the pile. 

The ¥ level could not satisfactorily be“used for cross sectioning of 
this character. , 

Calculation of Tapped Piles.—With the improved systems of stor- 
ing material, comes also the mechanical means of transferring or re- 
loading for re-shipment. This, in conical piles, is accomplished by a 
horizontal transfer arm, on single rail supports, radially extending 
over the floor to a length equal to the greatest diameter of the pile, 
moving about a pivot conveniently located to cover 2 floors. The 
transferring arm carries a scraper line, flights about 24-inch centers, 








traveling in a horizontal plane. The arm may be swung into any de 
sirable alignment by means of a clutch engaging a sheave on a ver- 
tical shaft driven by the scraper line. 

When transferring is started on a pile the transfer arm scraper line 
will cut a straight line (A C, Fig. 5) along the base; the material 








Fig. 5e 


will, in assuming its angle of repose, develop a face similar to that 
developed on a cone by passing a plane parallel to one of its sides, the 
cutting side ; this, as is known from the properties of a right cone, is 
a parabola ABC, Fig. 6. 





The contents of a free pile tapped as described may be determined 
by the following formula: 


Vol. = area of parabcla, ABC x } perpendicular distance from 
line BF to E = jab x 4 P; from similar triangles 
p h _ eh 
- = —, therefore p = ——; 
ae 2b I b 
2h tl Sh xh 
sft, 4] = —_:; 
= «= tata ?~ btan.a 
therefore 2h? wh 


x 
vol. =%ab x4 pct AEM ‘ b 
: btan.a ° tan. a. 


These dimensions are obtained by one operation of the transit and 
measurement of the cutting face AC = a, 
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TABLE No. 1.—Lehigh Valley Coal Company.—Table of Cubic Feet per Ton (2,240 pounds) of Coal of Various Sizes. 









































Lehigh Region. | Wyoming Region. 
Tons. Sizes Tons. | Sizes. PR Tons. 
Buck. Pea. Nut. | Stove. Egg. Bro. Bro. Egg. Stove. Nut. Pea. Buck. 
1 41.4 | 421 | 384 | 385 | 388 | 39.4 1 | 201 | 400 | 998 | 394 | 411 | 404 ; 
2 82.8 84.2 | 76.8 77.0 | 77.6 78.8 2 80.2 80.0 79.6 78.8 82.2 80.8 | 2 
3 124.3 126.3 115.2 115.5 | 116.4 118.2 3 120.3 120.0 119.4 118.2 123.3 121.2 | 3 
4 165.6 168.4 153.6 154.0 155.2 157.6 160.4 160.0 159.2 157.6 164.4 161.6 4 
5 207.0 210.5 | 192.0 192.5 | 194.0 197.0 5 200.5 200.0 199.0 197.0 205.5 202.0 | 5 
6 248.4 | 252.6 230.4 231.0 | 232.8 236.4 6 240.6 240.0 238.8 236.4 246.6 242.4 | 6 
7 289.8 | 294.7 | 268.8 269.5 | 271.6 275.8 7 280.7 280.0 278.6 275.8 287.7 282.8 | 7 
S 331.2 330.8 | 807.2 308.0 310.4 815.2 8 320.8 320.0 318.4 | 315.2 328.8 323.2 8 
9 372.6 378.9 | 345.6 346.5 349.2 354.6 9 360.9 360.0 358.2 354.6 369.9 363.6 9 
10 414.0 421.0 384.0 385.0 388.0 394.0 10 401.0 400.0 398.0 394.0 411.0 404.0 10 
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Fig. 7. 


Ordinarily the calculation has to be made graphically, as the theo- 
retical or ideal conditions seldom exist, and must therefore be treated 
as the surcharged piles which are calculated by contouring and end- 
area method as outlined above. 
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Some Details of Concrete Construction.’ 
i 


By Mr. L. J. Horcnkiss, M.W.S.E. 


On many railroad jobs local conditions are such that a power mixer 
of large capacity cannot be worked to its limit. Difficulties in sup- 
plying it with material, or in taking away the concrete, reduce its 
output to that of a much smaller machine. The latter is cheaper in 
first cost, installation and in operation. On the other hand, if the 
yardage is sufficient to justify the installation of equipment for hand- 
ling the output of a large mixer, it is better than a small one, for the 
increase in plant charges is not in proportion to the increase in 
amount of concrete handled. Again, it may occur on a comparative- 
ly small job that the concrete must be taken a long distance from the 
mixer, that a large batch can be moved as quickly and easily as a 
small one and the time consumed in doing it is sufficient for the 
charging and turning of a large machine before the concrete car or 
bucket returns. Here the large mixer, while it may stand idle part 
of the time, is still economical. The use of continuous mixers is un- 
desirable unless there be used with them a reliable measuring and 
feeding device. Without such a device the concrete is lacking in 
uniformity both as to proportion and consistency. One outfit, ob- 
served recently on street paving, serves to illustrate this. Stone was 
piled on one side of the machine and,sand on the other. Three men 
shoveled sand into it while six others supplied it with stone and yet 
another put in cement from time to time. The concrete as dumped 
on the ground was sometimes wet and sometimes dry. Part of it was 
thoroughly mixed and part was but slightly mixed. This is doubtless 
an extreme case but similar ones are numerous and show the lack of 
reliability of such machines when used without proper appliance for 
proportioning the mixture. 

The varying requirements in the way of equipment are well shown 
in the construction of some of the concrete boxes to which reference 
has been made. They are often located under a high, short trestle at 
the end of which the material must be unloaded on the side of the 
embankment. The conditions at such a job recently built, permitted 





the installation of a convenient plant. Old bridge timbers were 
available for building a platform along each side of the embankment 
about 8 feet below the top of ties. A track for a material car was 
built on each platform before gravel was unloaded on it. Each track 
extended out over a mixer located on the end of the embankment and 
bottom dump cars, operated by hand, discharged directly into the 
mixers. The latter discharged into concrete cars running on a slight 
ly inclined track up which they were pulled by the mixer engine to a 
point over the concrete ‘‘box’’ to be built where the loads were 
dropped into other cars, on a track running the length of the ‘‘ box ”’ 
and supported above it, on the forms. 

Another long box culvert, also just completed, required a very dif- 
ferent lay out. It was located in a flat valley traversed by a meander- 
ing creek and about 600 feet from the present track. Gravel was un- 
loaded from this track on the side of the embankment at the foot of 
which a large platform had been built with its outer edge raised 
enough to clear two tracks carrying 5-yard side dump cars. Gravel 
was loaded into these cars through holes in the platform by means 
of teams and drag scrapers and the cars drawn to a point near 
the work with a cable operated by the mixer engine. The gravel 
was dumped at the foot of an inclined platform leading to a hop- 
per elevated sufficiently to let a 1§ cubic yard bottom dump car 
pass under it. A team, a cable, and a drag scraper, delivered the 
gravel through the hopper into the material car, cement being put 
in by hand at the same time. The mixer engine pulled the material 
car up an inclined track from which the mixer was charged. The 
concrete car into which the mixer discharged was drawn up a steep 
incline leading to a track which extended the full length of the cul- 
vert and was supported above it on the forms. 

At Galesburg a double 13-foot by 12}-foot concrete box to carry a 
street under a new yard was built entirely below the level of the 
natural ground. For this work an old steam shovel was available. 
It was transformed into a derrick with a 40-foot boom and operated on 
a track parallel to the work. The mixer discharged concrete into 
cylindrical bottom dump buckets seated on push cars. The latter 
were pushed by hand to where the derrick could reach them and the 
buckets swung out over the box to drop their loads on to chutes. The 
concrete was thus placed in any desired part of the work with but 
little hand labor. 

The work on the Chicago track elevation required outfits easily 
removed from place to place and several somewhat similar schemes 
have been used. In Fig 9. is shown one of the C. B. & Q. Railway 
outfits. The cement car is located ahead of the gravel cars and over 
hanging its forward end carries two hoppers of 14 cubic yards capacity; 
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fig. 9.—Concrete Mixing Outfit for Track Elevation. C., B. & Q. Ry. 


tinuously, the material car being charged alternately from either | with it he was able to handle at least as much concrete as local con- 


hopper. The material car is pulled up the incline to the charging | ditions would permit him to place with any other outfit. Even if no 

platform by the mixer engine. The mixer is arranged to discharge | increase in output or reduction in expense results, the decrease in the 

into a chute, a bucket or a concrete car. number of men required is a distinct improvement, especially in view 
In Fig. 10 is shown an outfit used by the C. & N. W. Railway. of the prevailing scarcity of labor. 


Bb: 





. | Spading the face of the concrete to secure a finish gives good result 
| | if the work is carefully done and no washing of the wall with grout 
|Should be required. In the writer’s opinion this method is superior 
to any form of mortar facing. It is easier and cheaper, is equally 
- | effective and the face does not check or crack. A mortar finish does 
| both, in the course of time, permitting seepage and discoloration of 
| the face of the concrete. 
For doing the spading, a common garden hoe, straightened out un- 
| til the blade is nearly in line with the handle, is an excellent tool. 
For reinforced work where the spading must be done in a space of 2 
or 3 inches, this tool is particularly useful. On high reinforced walls 
which must be spaded from the top, long handles are required. It is 
well to have these tools with different lengths of handle, the shorter 
ones being used near the top. Reinforced walls 20 feet high have been 
finished in this manner and no other treatment was needed. 

It is often necessary to build walls with the top sloping steeply as 
—! aut ee in the case of wing walls for abutments and culverts. Where wet 
Figs 10. concrete is used covered forms must be built for such walls, to keep 


ons i io : eer is the concrete from flowing out at the bottom of the slope. The cover 
~ ’ ‘ ‘ -arsare S mn, » ater Ss rouge Nea . « x ; 
nly parts of the material cars are shown, but the material 1s brought) poards can be removed as soon as the concrete has set so it will stand, 


7 ww ‘ " Ss . ravs ls j ‘ars and). > s ° . 
eee 9 Ww eager el on dae: laid . ed of the = a . and then the surface finished with a trowel. In hot weather this 
2etly cer r ¢ : ‘ » 7 aA os P ° 
an irectly one 1€ ae ~ ae “8 hay sfie r 1 a gate | work can sometimes be commenced at the bottom of the slope while 
vas discharge , slbarrows w 2g . } a ila . ‘ 
the concrete was discharged into wheelbarrows when desirec | concrete is still being placed at the top. In chilly weather the wall 


; . yr 2 . we . . > ‘ 4 i i . . . 
ae equipment used by the conta tor on the I. C.R. R. mS | can stand over night and the cover boards be removed in the morning 
walls at Grant Park is shown in Fig. 11. The light derrick travels | 144 the surface finished. 


, The C., B. and Q. Railway specifications require that exposed edges 
| be finished toa curve of small radius. For this purpose cove mould- 
| |ing is often used. It works well for vertical edges and for the lower 
| edges of horizontal beams. If used for the tops of walls the concrete 
|in setting shrinks away from the moulding, leaving a rough surface. 

Seas | A better finish can be obtained by working the green concrete with a 
—eteeo we curved edging tool such as used in sidewalk construction. 
erica apteg ging 

. 1e amount of concrete placed during the winter months is con- 

stantly increasing and this work can be done with entire safety, if 
proper care be taken in heating the materials and keeping the con 
crete warm in the forms. For thin reinforced walls, it is not safe to 
rely on heating the water alone or even the water and sand, but the 
stone also must be heated and the concrete when it goes into the forms 
should be steaming hot. For mass walls the stone need not be heated 
except in very cold weather. Where concrete is mixed in small quan- 
tities the water can be heated by a wood fire and if a wood fire be kept 
burning over night on top of the piles of stone and sand a considera- 
back and forth on a track laid on two flat cars, thus distributing the | ble quantity can be heated. The fire can be kept going during the day 
concrete uniformly over a considerable section of wall. and moved back on the pile as the heated material is used. This plan 

All of these outfits have one serious fault, the use of wheelbarrows | requires a quantity of fuel which in most cases is prohibitive and is 
for bringing the material tothe mixer. The wheelbarrows are so high not sufficient to supply a power mixer. For general use steam is far 
above the bottom of the car that loading them is a matter of difficulty | better. A convenient method is to build a long wooden box 8 or 10 
and the wheelers and shovelers are entirely unreliable. The con- inches square with numerous holes bored in its sides. This is laid on 
tractor of the Chicago Junction Railway has gotten up a scheme which | the ground, connected with a steam pipe and covered with sand, stone 
does away with the wheelbarrows, and is a long stride in the right} or gravel. The steam escaping through the holes in the box will heat 
direction. Two narrow gauge tracks are carried over the tops of the} over night a pile of sand, or sand and gravel 8 or 10 feet high. Per- 
material cars and connect on the mixer car into a single track which | forated pipes can be substituted for boxes. Material can be heated 
extends over a hopper above and back of the mixer. Two long, low} more rapidly if the steam be allowed to escape in the pile than if it is 
steel dump cars of about 1 cubie yard capacity are operated, one on| confined in pipes which are yot perforated. Crushed stone requires 
each track. A cable from the mixer engine pulls a car upto the hop-| much more heat than sand or sand and gravel mixed because of the 
per where it is dumped and automatically returns to its normal posi-| greater volume of air spaces. In many cases material which has al- 
tion. The track on the mixer car is inclined and gives the empty car| ready been unloaded must be heated. The expense of putting steam 
sufficient momentum to return it for reloading. This car seems to be | boxes or pipes under it is considerable. To avoid this one or more 
open to one objection, As it travels along the outer edge of the| steam jets may be used, the end of the jet pipe being pushed several 
material cars it can only be loaded from one side. Not more than 4 | feet into the pile of material. If the jets are connected up with steam 
men can shovel into it ata time. The capacity of the plant is there- | hose they are easily moved from place to place. It is difficult to heat 
fore limited to the output of 8 shovelers, but the contractor says that | stone in this way except in moderate weather. The writer recently 
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tried with a single jet to heat a pile of stone when the thermometer 
showed 25° below zero, and was unable to supply a single small gang 
mixing by hand, although another jet heated.an abundance of sand. 
Concrete connot be placed in such weather except at an expense for 
heating which is a justified in extreme cases. : 
On mass work and at such temperatures as are met with in this 
latitude it is not usually necessary to protect concrete which has been 
placed hot except in the top of the form: This can be done by cover- 
ing the top of the form with canvas and running a jet of steam under 
it. If canvas is not available boards and straw or manure answer 
the purpose. If heat is kept on for 36 hours after completion, this is 
sufficient, except in unusually cold weather. The above treatment is 
all that is required for reinforced retaining walls of ordinary height. 
But where box culverts or arches carrying heavy loads must be placed 
in service as soon as possible, the only safe way is to keep the main 
»art of the structure warm until the concrete is thoroughly hardened. 
eed for these structures can be closed at the ends and stoves or 
salamanders kept going inside, or steam heat may be used. The out- 
side may be covered with canvas or boards and straw and steam jets 
run underneath. After the concrete has set enough to permit the re- 
moval of the outer forms of box culverts, fires may be built near the 
side walls and the concrete seasoned rapidly. Where structures need 
not be loaded until after the arrival of warm weather, heat may be 
applied for 36 hours, and the centering left in place until the concrete 
has fardened. Careful inspection of winter concrete should be made 
before loads are applied. In this connection it may be noted that con- 
crete which has been partly seasoned and then frozen, closely resem- 
bles thoroughly seasoned concrete. Pieces broken off with a smooth 
fracture through all the stones and showing no frost marks, yet when 
thawed out, can be broken with the hands. 
In conclusion, it cannot be too strongly urged that all details of 
concrete work be carefully done, as the simplicity of most of the 
operations leads to carelessness. 


| 








The Gas Engineering Course at the Leeds (England) 
University. 


——— 


These are the main features from the prospectus respecting the new 
department of Fuel and Gas Engineering, established some weeks ago 
in the Leeds University : 

As to Diplomas and Degree Courses.— (a) A diploma in gas engineer- 
ing will be awarded to graduates of this or some approved university 
who, having graduated in science, with chemistry or engineering as 
a principal subject, shall have attended for 1 year the prescribed 
course for the third year of the Ordinary degree course, and have 
passed an examination thereon. 

(6b) The degree of B.Sc. with Honors may, in gas engineering, be 
conferred upon students who, having obtained the diploma under the 
provisions of the preceding section, shall have spent an additional 
year in research in the Department, to the satisfaction of the ex- 
aminers. 

This is fhe syllabus of the lecture courses for students in gas engin- 
eering : 

I. The Physical and Chemical Properties of Gases.—Tuesdays at 
11:30 A.M. throughout the session. 

(a) Kinetic theory ; fundamental gas laws; Van der Waal’s equa- 
tion ; compressibility and liquefaction of gases; the critical state ; 
specific heats ; dissociation ; diffusion and transpiration ; viscosity of 
gases ; flow of gases through pipes ; modern theories as to the nature 
and conditions of chemical changes in gaseous systems; velocity of 
reaction ; chemical equilibrium ; influence of moisture and surface in 
gas reactions ; occlusion of gases by metals and the action of gases 
upon solids generally ; principles of thermo chemistry ; gas calori- 
meters ; heats of combustion of gases. 

(6) The mechanism of combustion, etc-; slow combustion ; ignition 
points of gaseous mixtues; flames and explosions; the explosion 
wave ; rates of explosion ; the combustion of carbon, carbon monoxide 
and cyanogen ; the combusion of hydrogen and of hydrocarbons ; the 
action of steam upon incandescent carbon ; the reversible system CO 

+ OH, = CO, + ti ; the action of CO upon metallic oxides; the 
thermal decomposition of hydrocarbons. 

(c) Gas analysis and manipulation ; preparation of pure gases ; use 
of liquid air for purification purposes ; fractionation of gas mixtures ; 
collection and storage of gas samples ; solubilities of gases in liquids ; 
principles of gas analysis. 

II. The Technology of Fuel.— Tuesdays at 9:30 a.m. during the first 
two terms. 

Introductory. The mechanical theory of heat; specific and latent 
heats ; calorimetry ; heats of combustion of fuels; pyrometry. 

Coal and its combustion ; natural gas; petroleum ; shale oil and oil 
fuels generally ; the manufacture of coke in by-product ovens ; pro- 
ducer gas and its applications, including water gas. 

III. By-Product Coking Processes.—A course of lectures will be 
given during the second term by a specially appointed outside lec- 
turer who is connected with the industry. 

IV. The Manufacture and Distribution of Coal Gas. —- Arrangements 
are being made for the delivery of a special course of lectures on this 
subject by a well known gentleman connected with the industry. 

V. Gas Lighting and Heating.—Tuesdays at 9:30 a.m. during the 
third term. 

The nature and structure of hfdrocarbon flames ; theories of lumi- 


nosity ; types of gas burners ; the Bunsen burner; gas stoves ; theory 
of the incandescent mantle ; acetylene as an illuminant; photometry 
and spectrometry. a 
ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
———— 

Tue following advertisement appeared in the Salina (Kas.) Union 
dated July 16th: ‘‘ For Sale.—A Majestic range, complete, and in 
condition about as good as new. 
range. 237 South Tenth.” 





Using gas, and do not need coal 
‘*Go thou and do likewise.’ 





SoME years ago Massachusetts reported a business center where the 
manufacture of gas was being carried on, with potatoes as the main 
material, at another period’ a business center in Ohio (we think it 
was Columbiana) rejoiced for a while over gas produced by a system, 
the main feature of which was ‘‘ regenerator balls ;’’ to-day we have 
news via Beatrice, Neb., that there ‘‘ The Beatrice Gas and Power Com- 
pany is now manufacturing gas from corn cobs, corn stalks and 
straw. The plant is said to be the first of its kind in the world.’ To 
which we may add it will likely be the last. 





AN amendment to the articles of incorporation of the Davenport 
(Ia.) Gas and Electric Company has been filed under which the 
capital stock of the corporation has been reduced from $800,000 to 
$26,000. 





On the 24th ult., Vice Chancellor Bergen, sitting in Trenton, granted 
the application of Mr. George H. Mauerer, Secretary and Treasurer 
of the Siche Acetylene Gas Company, of Plainfield, N. J., for the 
appointment of a receiver to liquidate its affairs. 





AT the annual meeting of the Adams (Mass.) Gas Company, the 
officers elected were: Directors, H. T. Cady, F. 8. Richardson, W. 
B. Plunkett and A. B. Daniels; President, C. H. Cutting; Vice- 
President, W. B. Plunkett; Clerk and Treasurer, F. 8. Richardson. 





City C (NTROLLER WALTON will receive from the United Gas Im- 
provement Company the sum of $186,171.68, which amount represents 
the royalty per 1,000 cubic feet due the city, under the lease agree- 
ment, from the Company for gas sold during the quarter ended June 
30th. The payment on like account for the quarter ended June 30, 
1906, was $175,527.90. 





THe Wayne-Medina Gas Company, of Wooster, O., has been in- 
corporated by Messrs. Ambrose M. Tombelle, Willis B. Bryson, 8S. G. 
Gill, W. D. Kosier, H. W. Schuch and Lewis C. Franks. It 
capitalized in $200,000. 


is 





A CORRESPONDENT in Duluth, Minn., writing under date of the 26th 
inst., forwards the following: ‘‘ The forthcoming report respecting 
the earnings of the municipal gas plant for the first half of the year 
will show a tremendous gain in output, in fact, it will amount to not 
less than 26 per cent. Gas cooking apparatus is going at the rate of 
100 pieces per month, and it looks that the Commission will soon be 
in the market for additional gas making apparatus. The department 
actually cannot keep up with the demand for services.” 


‘* AF. R.,” incloses the following, from St. Louis, Mo. : ‘‘ Reform 
in the inspection of gas and electric meters is advocated by Superin- 
tendent of Lighting, Mr. Thomas B. Carter, who contends that the 
present system is neither efficient nor profitable. He favors a revision 
of the ordinance providing for the inspection of gas meters and the 
enactment of another to compel official probing of electric registers. 
Except for the initial inspection, which is made when gas meters are 
first connected up they are not subjected to another examination as 
to their accuracy until the latter is questioned by a consumer, or at 
the will of the Gas Company. There is no inspection whatever of 
electric meters. If the gas meter is found within 1 per cent. of theo- 
retical efficiency it is passed as accurate. If the meter is passing either 
too much or too little, the test costs the consumer nothing. Mr. Car 
ter favors an amendment to the ordinance obliging the consumer to 
pay the expense of the test if the meter is shown to err in his favor, 
and also insists that if the meter is shown to be fast the Company 
should be obliged to pay. In the fiscal year ended April 1st last, the 
3 inspectors examined 24,100 meters put in on new account, all of 
which were found correct ; 265 were tested at the request of consum- 
ers, and of these 62 were found correct. The total cost of the depart- 
ment for the year amounted to well over $4,000.” 





AT the annual meeting of the Pittsfield (Mass.) Coal Gas Company 
the reports for the twelvemonth, ended June 30, 1907, disclosed a most 
satisfactory state of affairs. The output figures showed a gain of 105 
per cent. over that of the preceding year; the main system was in- 
creased by the placing of 2 miles of pipe; the consumers’ meters 
showed a gain in average consumption of over 1,000 cubic feet each 
per year. The capital stock was increased during the year in the sum 
of $50,000—total now, $300,000; the average price received was $1.19 
per 1,000, and the candle power averaged 18.1; the State requirement 
is 16 candles. The income for the year was $97,132.10; a 6 we cent, 

ected, 





dividend was declared, and all the retiring officers were re-e 
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THE annual meeting of the Stamford (Conn.) Gas Stove Company 
resulted in the election of the following officers: President, Henry J. 
Warren ; Vice-President, H. B. Goff; Treasurer, John P. Garrison. 


THE Massachusetts Board of Gas and Electric Light Commissioners 
has sent to the Jamestown Exhibition an historical and descriptive 
resume of the duties and work of the Board, which was collated and 
described by Mr. Alonzo R. Weed, of the Commission. The story is 
handsomely bound in morocco. 


A CORRESPONDENT in Philadelphia, writing under date of July 29th, 
says: ‘‘Inclosed I hand you a clipping from the Lansdale (Pa.) 
Republican. Mr. H. T. Duke brought suit against the North Penn 
Gas Company for payment for the construction of its works from 
Lansdale to Philadelphia, the contracts amounting in all to $64,000. 
The decision in the two suits noted herein practically covers the de- 
cision for remainder of the five suits for all of the work. The North 
Penn Gas Company is considered solvent and able to pay, and no 
doubt a settlement will be arrived at on the remainder of the con- 
tracts.’’ The clipping referred to by our correspondent is as follows : 
** Judge A. 8. Swartz has handed down two opinions covering the suit 
of H. T. Duke to the use of the Norristown Transit Company vs. North 
Penn Gas Company. The Willow Grove and Oveland contracts for 
the laying of gas pipes are involved. H. T. Duke contracted to lay 
pipes for the Company in Willow Grove and Oveland. The contract 
was assigned to the Norristown Trust Company. When the work was 
completed the Gas Company alleged that it was not satisfactory and 
refused to pay certain balances which were withheld. Suits to recover 
these were brought on the two contracts noted above. The court 
allows the claim almost in full, $2,074.65 on the Oveland, and $1,789.49 
on the Willow Grove contract.”’ 





IN the rearranging of the affairs of the Fremont (Neb.) Gas and 
Electric Light Company, Mr. Homer Honeywell was a prominent 
factor. The capital stock of the concern has been fixed at $150,000. 





AT the annual meeting of the Lawrence (Mass.) Gas and Electric 
Light Company, it was voted to reduce the net selling rate to 90 cents 
per 1,000 cubic feet, the concession to date from July 1st. The Com- 
pany promoted Mr. C. J. R. Humphreys to the Vice-Presidency, but 
this does not in any sense relieve him from active duty, since he con- 
tinues also in the dual position of Agent and General Manager. The 
year ended June 30th last was the most prosperous one in the history 
of the Company. 





SoME sort of a negotiation is underway to ‘‘ harmonize” the regular 
and irregular gas interests of Louisville, Ky., at least one might rea- 
sonably so infer from a circular letter recently received by the share- 
holders of the Louisville Gas Company, which declared that,.‘‘ At the 
request of a number of stockholders in the Louisville Gas Company, 
the Fidelity Trust Company was prepared to receive on deposit 
certificates of stock of the Louisville Gas Company, for the purpose 
of protecting the interests of the stockholders and to enable so many 
of them as desire to work in harmony as aunit.’’ The shares could 
have been deposited up to last Wednesday. The agreement assented 
to: by depositing shareholders gives to the Fidelity Trust Company 
permission to dispose of the stock at 120 per share or better, all stock 
to share alike in any disposition of the same. Negotiable receipts are 
issued for the assenting stock. While we have not been advised as 
to the ultimate happening over this rather concealed movement we do 
know that any plan assented to for the readjusting of the affairs of 
the Louisville Gas Company by Messrs. Snead,’ Bishop and Barret 
should have the hearty co-operation of every shareholder, for as they 
receive so shall everyone else have opportunity to receive. Further, 
they are best qualified to judge, of all the other owners, as to that 
which is for the very best interests of the Company. 





WE congratulate the Commission on the appointment and the ap- 
pointee on his naming, which remark is anent the appointing of Mr. 
Thomas D. Hoxsey to the position of Assistant Secretary, in charge of 
Gas and Electricity, to the New York State Public Service Commission, 
Metropolitan District. Mr. Hoxsey, besides being a capable, eompe- 
tent business man, is fairly well versed in gas matters now, through 
having served as Secretary to the former Commission of Gas, Water 
and Electricity. 





THE Southern California Gas Circuit Company is arranging for an 
extension of its mains to and through Tropico, Cal, The Company 
guarantees a rate not to exceed $1.25 per 1,000 cubic feet. 





_.A CORRESPONDENT in Malden, Mass., writing under date of the 27th 
inst., incloses the following: ‘‘ Last week, during the prevalence of a 
sévere thunder storm, a flash of lightning hit the roof of the engine 
house of the Malden Gas Company, entered the engine room and 
passed out an open door at the back of the building. Strange to say 
several workmen were in the premises, but the flash singled out the 
watchman, throwing him to the floor. He was severely but not fatally 





injured. A storage holder, just at the place where the lightning hit 
the roof, seemingly proved a poor conductor, for the flash appeared tg 
strike the holder first and then=riehochet to the roof.’ 

A CORRESPONDENT incloses the following : ‘‘Supt. Eastman says that 
the plant of the Sault Ste. Marie (Mich.) Gasand Electric Company 1s 
making a phenomenal record which he doubts has ever been exceeded 
by any growing gas company. Gas has only been distributed since 
May Ist, but to-day it is sending out more gas than many plants in 
cities the size of the Soo, which have been in operation for 10 years or 
more. The orders for service are coming in faster than they can be 
filled, although several gangs of men are kept constantly at work. It 
has been demonstrated that the present capacity of the plant will have 
soon been reached and the apparatus for doubling its capacity has been 
contracted for.’’ 








As an Elk, Mr. C. F. Cattell,.of West Chester (Pa.) gas fame, was 
a tower amongst the Elks in their Philadelphia parade. To the tip of 
his main antler he rose superior, 6 feet 35 inches. 





WE imagine, in fact we believe, that all will join with us in giving 
acclaim to Mr. W. J. Clark who recently resigned the important 
position of Manager of the Fuel and Appliance Department of the 
Consolidated Gas Company, of New York, to accept the Vice-Presi- 
dency of the Westchester Lighting Company, with headquarters in 
Mount Vernon. This position seems to us to carry with it the com- 
plete business management of the named Westchester Company, the 
scope of which is perhaps gaining advanced increase, at least as 
rapidly as that of any other public utility corporation in New York. 
Four years ago we said that Mr. Clark would make good ; and be- 
yond a doubt he has done so, and will continue to do so. 





Mr. J. A. Maykrs reports that the proprietors of the Citizens Gas 
and Fuel Company, of Terre Haute, Ind., have awarded a contract 
for all the scrubbing and purifying apparatus needed in the construc- 
tion of the former's new plant at Terre Haute, to the Gas Machinery 
Company, of Cleveland, O. 





It is likely that the proposed gas supply for Ames, Ia., will be piped 
over from the plant at Boone. At any rate a proposition of that 
nature has been submitted by the Boone Gas Company, through its 
President, Col. E. G. Pratt. 





Me. Auton D. ADAMS is again on the job as a ‘‘ gas expert.”’ This 
time he is testifying for the city in its appeal to the Massachusetts 
Board of Gas and Electric Light Commissioners for a reduction in 
the rate charged by the Fall River Gas Company. Pressure appears 
as the Adams’ strong point now ; but after g bit he hopes to advance 
to matters of specific gravity. 





MANAGER Lewis, of the Rockville (Conn.) Gas and Electric Com- 
pany, is overhauling the main system of that corporation. The 
chief feeding lines when he gets through with the substitutions will 
be 8 and 6 inches diameter respectively, instead of the former 6 and 4- 
inch. 





A CORKESPONDENT in Boston forwards the following under date of 
July 30: ‘‘Mr. Charles H. Newhall, President of the Lynn (Mass.) 
Gas and Electric Company, has presented title to 10,000 square feet 
of land in the rear of Franklin street and adjoining the hospital 
grounds to the Lynn Hospital corporation. The land formerly was 
owned by Mrs. Elizabeth O. Hollis, from whom Mr. Newhall acquired 
title. Mr. Newhall is Vice-President of the hospital corporation and 
one of its principal benefactors. Luther S. Johnson, President of the 
corporation, and head of the shoe house of L. 8. Johnson & Co., later 
will transfer to the hospital a similar lot of land bought of Mrs. Hol- 
lis. These lots have been bought to protect the property and afford 
opportunity for future expansion.”’ 





THE annual meeting of the Equitable Illuminating Gas Light Com- 
pany, of Philadelphia, Pa., will be held, at 11 o’clock this morning, 
in the offices, Broad and Arch streets, Philadelphia. 





Notices of appeal to the new Public Service Commission in the 
second district, from decisions of the former Commission of Gas and 
Electricity, have been serged on the new Commission. The appeals 
are filed by the Westchester Lighting Company, from an order fixing 
the maximum price of electric current to its consumers at 13 cents 
per kilowatt hour; village of Potsdam, from an order refusing con- 
sent to the village to establish and operate an electric light system for 
. ee ‘ . - 
other than municipal purposes; Watertown Gas Light Company, 
from an order denying consent to the issue of $500,000 in bonds and 
$300,000 stock, $450,000 bonds having been allowed and $150,000 
stock ; Saratoga Gas, Electric Light and Power Company, against 
fixing the price of gas at $1.45 per 1,000 cubic feet and the maximum 
price of electric current at 8 cents per kilowatt hour. 
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New York and East River— 


ist 5’s, due 1944, J. &J.. 3,500,000 1,000 
— ee : Con, 5's, due 1945,J.&J. 1,500,000 .. 
> PMandarG, 0.000 .cs0ceccecese 5,000,000 100 
SAS HIGHT TOURNAL Preferred.....ss++se++e0+e 5,000,000 100 
ist Mtg.5’s,due1930,M.&N 1,500,000 1,000 
Ss ae SS = The Brooklyn Union,....c0« 15,000,000 1,000 
Ist Con.5's,due 1948, M.& N 15,000,000 
A. M. CALLENDER & co., YODKOPB ..c0.ccc0e csevecees 299.650 500 
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The Market for Gas Securities. 
Oe 


Consolidated managed to get well above 121 
during the week, and later on slumped to 117}, 
with an opening quotation to-day of 118 to 
120. One would think that Justice McCall’s 
reply to Attorney-General Jackson’s asking 
leave to bring suit would have sent the shares 
well over the 130 mark ; but it didn’t. Brook- 
lyn Union is 110 to 116. It is not at all im- 
probable that a dividend on these shares will 
be declared early in the fall. 

Peoples of Chicago holds fairly steady, 
while Massachusetts gas is down to the extent 
of dividend off. Keep your eyes on these 








Out-of-Town Companies. 


Bay State...ccc.sceseceeess 50,000,000 50 


“ Income Bonds...,.. 2,000,000 1,000 
Binghamton Gas Works... . 450,000 100 

“* ‘let Mtg. 5’s...... . 509,000 1,000 
Boston United Gas Co,— 

1st Series S. F. Trust.... 7,000,000 1,000 

a 0CO “ ** 4... 8,000,000 1.000 
Buffalo City Gas Co........ 5,500,000 100 

sa ” Bonds, 5*s 5,250,000 1,000 
Capital, Sacramento...... 500,000 50 

Bonds (6S) ..es0---s00-- 150,000 1.000 


Chicago Gas Oo. Guaran- 
teed Gold Bonds., ......+. 7,650,000 1,000 
Ciacinnat Gas and Electric 
Co. seeee 7008 eee eeeeeceee 29,500,000 100 
Columbus (O.)GasCo., lst 





Mortgage Bonds......... 1,500,000 1,000 
Columbus (O.) Gas Lt. & 

Heating Co ..ccoscsessses 1,682,750 100 

Proferred......ssesceess . 3,026,500 100 
Consumers,Toronto........ 2,000,000 50 
Consolidated, Baltimore... 11,000,000 106 

Mortgage, 6°S.......+000 3,600,000 a 

Chesapeake, ist 6's.... 1,000,000 

Equitable, ist 6's. ...... 910,000 

Consolidated, ist5’s.... 1,490 000 - 
CG lidatedGasOo.ofN.J. 1,000,000 100 

Con. Mtg.5's........ .. 880,000 1,000 

Bonds.... eee re eeeereee 75,000 
Detroit City Gas Co.... ssc. 5,000,000 50 

‘** Prior Lien5’s....... 4,618,000 1,000 
Detroit Gas Co.,5’s.... eeee 881,000 1,000 

“© 806. BB. cose -coccce 16,000 100 
Equitable Gas & Fuel Oo., 

Chicago, Bonds eeee-seees 2,000,000 1,000 
Essex and MudsonGas Oo. 6,500,000 eo 
Fort Wayne ..cccccccscceee 2,000,000 - 

“ Bonds.......... 2,000,000 a 
Grand Rapids Gas Lt. Co. 

ist Mtg. SB. coceccccesccce 1,225,000 1,000 
Hartford seeeeteceeeeeseeeee 750,000 26 
Hudson County Gas Co., of 

New Jersey...ccccscesese 10,500,000 on 

Bonds, 5’s...... 10,500,000 aa 
Indianapolis...... -eeee eeeeee 2,000,000 
** Bonds, 5’s....... 2,650,000 = 
Jackson Gas Co...ccccesess 250,000 60 
8 ist Mtg.5's eeereee 290,000 1,000 
Kansas City Gas Light Co., 
of Missouri. ....sccsese- . 6,000,000 100 
Bonds, 16t5's...ccescsese 3,822,000 1,000 


Laclede, St. Louis ......... 10,000,000 100 
Preferred......... eeeeee 2,500,000 100 
Bonda .......008 *eeeeeee 10,000,000 1,000 
Lafayette GasOo.,Ind..... 1,000,000 100 
Bonds .....0+ seeeeeeeee 1,000,006 1,000 
Louisville........sccccsseece 2,570,000 50 
Madison Gas & Elec. Co. 





“* let Mtg.6’s......... 350,000 1,000 
shares. ** 6 per cent. scrip, 
40 1910......06 100,000 26 
Massachusetts Gas Compan- 
Gas Stocks. tes of Boston. ,..ccce...... 25,000,000 100 
a Preferred...ceseceess. eee 25,000,000 100 
Quotations by George We Clese, Broker and | Mmtresi, Canads...,..... 2,000,000 100 
Dealer in QGQas Stecks. Nashville Gas Lt, OO. ...000- 1,000,000 100 
Newark, N.J.,Con.GasOo. 6,000,000 oo 
16 Waut Srezet, Naw Yours O:rr. Bonds, 6's ....seveeessee 6,000,000 .. 
Now Haven....ccsccscesecece 2,000,000 26 
—  cncengee 100 
A al All communications will receive particular atten- Peoples Ges Lt. &Ooke Co., : 
m. Ohicago, mS SaeNatee... - 80,100,000 1,000 
&@™ The following quotations are based om the par bed 24 eve. 2,500,000 1,000 
value of $100 per share. Rochester Gas & Klee. Oo. 2,150,000 86-50 
N. ¥ Oity Companies Capital. Par. Bid. Asked. re oe gla prensa aad 
Consolidated . .. ...... -«- $73,177,000 100 118 390 | gon prancisoo,Oal......... 16,800,000 100 
Central Union Gas Co.— st. J Gas Co 
Ist 5's, dus 1972,J.& J... 8,000,000 1,008 101 ist hee. B'S, ccessereee 751,000 1,000 
Con 5°s, due 1932, M. & 3. 1,000,000 1,000 oo 105 ist Mortgage 6's........ 650,000 1,000 
Mutual.......00.++ -eoe «ee 3,500,000 100 190 225 Extension,6's........+.. 600,000 1,000 
New Amsterdam Gas Co.— General Mortgage, 5’s.. 2,465,000 1,000 
1st Con. 5 s, due 1948, J.& J. 11 000 000 1,020 8 100 pay = 2g hk eeeD eons cose 1,975,000 100 
New Yerk & Richmond Gas +0008 eeee -eeeee 2,047 000 1,000, 
Mo. (Staten [sland) ..... 1,600,000 100 37 48 i He CG wescceseee 2,600,000 20 
ist Mtg.Gald Bds.5p.ct. 1,000,000 ., 98 «104 First mortgage6’s...... 600,000 .. 
Northern Union— Western, Milwaukee........ 4,000,000 ee 
ist 5’s, due1927, J. &J..... 1,250,000 1,000 101 108 'Wilmington,Del......ccccc 600,000 60 


Advertisers’ Index. 





GAS ENGINEERS, 


Davis & Farnum Mfg. Co., Waltham, Mass.. sant lees 
Economical Gas Apparatus Construc’n Co. en Ont 255 


B.D. Wood &0o., Philadelphia, Pa. .,.... . 


Stacey Mfg. Co., Cincinnati,O..... 


The Gas Machinery Co., Cleveland, O...... 


GAS METERS. 


John J. Griffin & Co., Philadelphia, Pa.......... 


Maryland Meter and Mfg. Co., Baltimore, Md.. 
Metric Metal Co., Erie, Pa.......+.... 
Nathaniel Tufte Meter Co., Boston, Mass...... 
New York Improved Meter Co., New York City. 


Rotary Meter Co., N: 
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ew York City...cc.ces-- 


PRODUCER POWER PLANTS. 
Economical Gas ApparatusConstruc. Co,,Toronto, Ont. 256 


Kerr Murray: Mfg. Co., Fort Wayne, Ind.,....... 
‘The Gas Machinery Co., Cleveland. 0................ 
Western Gas Construction Co., Fort Wayne, Ind 


AMMONIA CONCENTRATORS. 
Michigan Ammonia Works, Detroit, Mich.,........+.+++ 


Western Gas Construction Co., Fort Wayne. Ind....... 


American Meter Co., New York and Philadelphia 
Detroit Meter Company, Detroit, Mich,.....e0csssesses: 
D. McDonald & Co., Albany, N. ¥......... .005---- 
Helme & Mciihenny, Philadelphia, Pa..,... ...... 


Keystone MeterCo., Royersford, Pa............... 


SPCR TOTO EH Hee 


Pittsburg Meter Co., East Pittsburg, Pa........... 


A.B Boardman, New York City........ .sscsseseeec sees 
Baxter & Young, Detroit, Mich,.......++.++ 

B. E. Chollar, St, Louis, MOsescccccosscesescessens 
Cruse-Kemper Co., Philadelphia, Pa.... ess. ese. 


248 


» 244 


errr eeee 


TAR AND CABBONIC AOID EXTRACTOR. 


EconomicalGas ApparatusConstruc’nCo.,Toronto,Ont 255 
Isbell-Porter Co.. Newark, N. J....cscesesese-eeeee:- 


, 266 


Frank D. Moses, Trenton, N,J..cccsccsseseseccsseecceces 208 
Frederic Egner, Norfolk, Va.....ccecccseces cscssveseves 200 
H. M. Byllesby & Co., Chicago, Ills....cscccsevccesecsess 256 
Humphreys & Glasgow, New York City.......cse0. sss. 256 
Isbell-Porter Co., Newark, N J.cceccescees sevecscens sees 244 
Kerr Murray Mfg. Co., Fort Wayne, Ind......e0+-eeee0. 257 
Practical Gas Construction Co., North Chicago, Uls..... 256 
The Gas Machinery Co., Cleveland,O.......0..sss.eeee0. 240 
The Jeffrey Manufacturing Co.,Columbus,0O. ......-.... 254 
United Gas Improvement Co., Philadelphia, Pa ........ 251 
Western Gas Construction Co., Fort Wayne, Ind........ 264 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 
A. E. Boardman, New York City .o..eceseesses ees eves 247 
Bartlett, Hayward & Co., Baltimore, Md.........-.e000+. 257 
Baxter & Young, Detroit, Mich..... ....... seveccces 206 
Connelly [ron Sponge & Governor Co., New York City .. 258 
Continental Iron Works, Brooklyn, N.Y .,.....0.... s+» 258 
Grace KemporCo., Philadelphia, Pa........+000:<.:. 244 
Davis & Farnum Mfg. Co., Waltham, Mass.... ........ 256 
Deily & Fowler, Philadelphia, Pa..... see.e- sesseeeess 260 
EconomicalGas Apparatus Construc’n Co.,Toronto, Ont, 265 
Frank D. Moses, Trenton, N.J....ce000-+- see: pees . %58 
Humphreys & Glasgow, New York City..... ove 256 
Isbell-Porter Company, New York City...... peoee-ctee B46 
Kerr Murray Mfg. Co., Fort Wayne, Ind......-essssseees 267 
Lloyd Construction Co., Detroit, Mich,............ . 246 
Logan Iron Works, Brooklyn, N.Y.....  o. sess: £60 
Quintard Iron Works, New York City......... .. 256 
R. D. Wood & Co., Philadelphia, Pa...... vesec ees eee 258 
Riter-Conley Mfg.Co., Pittsburgh, Pa... ....... ess... 259 
Stacey Mfg. Co., Cincinnati,O... ....05..eecseecees ecce 200 
The Gas Machinery Oo., Cleveland, O............ cove 08 
The Jeffrey Manutacturing Co., Columbus, O.......... 254 
United Gas Improvement Co., Philadelphia, Pe,....... 249 
Western Gas Construction Co.,Fort Wayne, Ind... .... 264 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md.... oes 7 
B.E, Chollar, 8t. Louis, Mo.. aan cce-ecce 248 
Economical Gas ApparatesConstrec’ n Co.Toronto Ont 2f5 
Humphreys & Glasgow, New York City. ... ...0..0... 256 
Semet-Solvay Co., Syracuse, N. Y.....essseecsesceess a» 204 
The Gas Machinery Co.,Cleveland,O... ... eve. 240 
United Gas Improvement Co., Philadelphia. Ta. —e 251 
Western Gas Construction Co., Fort Wayne, Ind......... 264 
SCRUBBERS AND CONDENSFRS, 
Continental Iron Works, Brooklyn, N.Y.......... «++. 258 
Cruse-Kemper Co., Philadelphia, Pa........... eccecceces 266 
Davis & Farnum Mfg. Co., Waltham, Mass. .. ..,..... 256 
Economical Gas Apparatus Construc.Co.,Toronto Ont 265 
Isbell-Porter Co., Newark, N. J.....-000++- Sesceceseccces 06 
Kerr Murray Mfg. Co., Fort Wayne, Ind .... .. . 267 
Logan Iron Works, Brooklyn, N.Y ......sceccsevees sees 2OU 
RB. D. Wood & Oo., Philadelphia , Pa......sscesseeeess. . 258 
ae ag, are aaa ercee. 250 
Stacey Mfg. Co., Cincinnati, O....... 000. eseeees-- eo» 250 
TheGas Machinery Co., Cleveland, — chcrinieha Seles 240 
Western Gas Construction Co., Fort Wayne. Ind.. . 264 


ov. 244 


sees 240 
eee cces 264 


eeeeee- 


United States Meter Co., Brooklyn, N. Y...scesesseesees 


esvees 257 


seeee 240 


264 


seesees 263 
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PREPAYMENT METERS, 


American Meter Co., New York and Philadelphia...... 263 
D. McDonald & Co., Albany,N. Y............ eeoe secece 261 
Helme & McIlhenny, Philadelphia, Pa................. 263 
John J.Griffin & Co., Philadelphia, Pa...... ae eccces 200 
Keystone Meter Co., Royersford, Pa ........ bas eal 262 
Nathanie! Tufte Meter Co., Boston, Mass...... .. ese. 262 
New York Improved Meter Co., New York City......... 262 
Pittsburg Meter Co., East Pittsburg, Pa................. 261 
YREPAYMENT “WETER ATTACHMENTS. 

New York Improved Meter Co., New York City......... 262 

WATER METERS, 
Pittsburg Meter Co., East Pittsburg, Pa................. 261 
GAS AND WATER PIPES. 
Davis & Farnum Mfg Co,, Waltham, Mass.......... occ. 256 


Donaldson [ron Co., Emaus Pa. .....cce0.-.0-.2. secees 246 

Economical Gas ApparatusConstruc’n Co.,Toronto,Ont. 235 

R. D, Wood & Co... Philadelpbia, Pa..........-. cece 2-8 

Warren Foundry and Machine Co., New York City..... 248 
GAS COALS. 

Berwind-White Coal Mining Co., New York and Phila. 256 


Porkies Co., Meow Work Clty... ..cccs.scccesscccee: covecr 35% 
Westmoreland Gas Saal Co., Philadelphia. Pa ........ 255 
SPECIALTIES FOR OIL AND PIPE LINES. 


8S. R Dresser. Bradford, Pa. ...... ....cccccccccs-evsees 242 
GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., New York City.......... 248 
MAIN AND SERVICE LAYING. 


Sullivan Bros., Flushing, N. ¥..........0....ss seeseteese SUG 
GAS TAPPING MACHINES, 
George Light, Dayton.O.. ... * 248 


H, Mueller Manufacturing Co., Decatur, Ills........... 238 


CANNEL COALS. 
Perkins & Co.,New York City..... eoeve cecccese 


STOKING MACHINERY. 


G.A Bronder, New York City...... Coes cccecccecccesces 253 
CONVEVORS, 

Cruse-Kemper Co., Philadelphia, Pa,..sssccscssccesveees 244 

C. W. Hunt Company, New York City........... . 247 


Economica] Gas A pparatus Construc’n Co.,Toronto,Ont 253 
G. A. Beomedec, Wow Fort Gay... 2.60 cvccccccocecs cccces 26% 
Kerr Murray Mfg. Co., Fort Wayne, Ind. ............06. 257 
The Gas Machinery Co., Cléveland, O..............e00- 240 
The Jeffrey Manufacturing Co, ,Columbus,0....... -- 234 
Western Gas Construction Co. Fort Wayne, Ind....... 264 
CHARGING BARROWS & COAL WAGONS. 
Davis & Farnum Mfg. Co., Waltham, Mass...,......... 256 
Kerr Murray Mfg Co., Fort Wayne, Ind..........esse0. 2567 
Stacey Mfg. Co., Cincinnati, O...occccocccccscccecsscces 259 
GAS ENRICHERS, 
Standard Oil Co., New York City,......... 00s. 
COKE CRUSHERS, 
CG, Mi, Keller, Cobsameun, Fd, .6cc cacccocchcccdedecs cocccs 235 
‘The Jeffrey Manufacturing Co..Columbus,0,.......... 254 
(Continued on page 238.) 








Estimates furnished for the erection of complete 
gas works or the extension and modernizing of 
old works. All work warranted. Both water 
gas and coal gas. 

EMP GAS IMPROVEMENT 




















WANTED. WANTED, 
Position as Manager and Superintendent of Gas} SECOND-HAND NO. 6 OR NO. 7 
Company, ROOTS’ EXHAUSTER. 
By young man with practical experience in the manufac- . 
tare and distribution of coal and water gas. Is familiar Address, 
with gas works construction and office systems. Can fur- ‘Ia TUT ri) N 1 PANY 
nish references Address, **A. H.,” JACKSONVILLE GAS COME ANY, 
1B7x-2 Care this Journal. 167*-4 JACKSONVILLE, FLA. 
WANTED, FOR SALE—HYDRAULIC MAIN. 
HE A :s FITTER Sufficient to equip seven benches of 9's. Main 
hee! is in 7 sections, each 12} feet long. Size of 
One capable of taking charge of men and handling them OA: y ‘ - - ° 
meg in shop and house piping work. Must come with the | Main 24 inches x 24 inches. Each section is 
est of references Prefer married man. Good opening =. ‘ re. veies.2 
for right party in Central Western town’ of 22,000 popula- equipped " ith 2 cl ~—- pocke ts 92 feet long 
tion. Address, ** CENTRAL ILLINOIS,” x 12 inches wide. Address, 
1677-4 Care this Journal. “és a : 
16°8-1 ATLANTA GAS LIGHT CO, Atlanta; Ga. 
>on 
WANT ED, Practical EXandadbook on 


GAS MAKER. 


Operater for Lowe water gas machines. Near 
New York city. Good wages to good, relia- 
ble man. Address, “G. AND E.,” 


167%-4e0t Care this Journal. 











WANTED, 

GAS APPLIANCE SOLICITOR. 
Town of 65,000 inhabitants. Give experience, 
references and salary expected. 


Address, “A. L. U.,” 


1677-2 Care this Journal 








WANTED AT ONCE, 


Competent Gas Office Man, 


To handle gas and electric consumers’ led- 
gers for up-to-date company. State age, ex- 
perience, etc., also salary expected. 
Address, 
UNION LIGHT, HEAT & POWER CO., 
1677-8 FARGO, N, D. 


- WANTED, 


Manager-Superintendent for the Nelson Coke and 
Gas Company, Nelson, British Columbia. 


Must have experience in gas office work, un- 
derstand coal gas manufacture, and have abil- 
ity to handle customers. Salary to commence, 
$1,200, with prospects of increase. Address, 
inclosing references or copies of testimonials, 




















& CONSTRUCTION COMPANY, L, L. MERRIFIELD. 
1628-tf 49 Wall Street, New York. 1677-2 269 Frout St., E , Toronto, Canada. 
NEW BUSINESS MANAGER atu aera: 


Open for engagement. Thoroughly under- 
stands the business from lighting to indus- 
trial fuel. No theories to try out, but practi- 
cal knowledge of how to get results econom- 
ically. Address, “ B, A.,” 


1678-1 Care this Journal. 


Position Wanted. 7 


A Capable Manager and Superintendent, 
Now employed, desires a position as manager 
or superintendent of gas, or combined gas 
aud electric plants, in city of 15,000 to 25,000 

ulation. Successful record. Southern or 
Middle States location preferred. 


Address, “ P. T. A.,” 
1641-tf Care this Journal. 








Good Man to Actas Foreman. 


An active, all-round man, to take the initiative and can 
superintend the laying of mains, services and general dis- 
tribution both high and low pressure gas, have charge of 
complaint men, make estimates on work and look after 
appliance department. Address, 


SALISBURY AND SPENCER RAILWAY CO., 
1678 4 Salisbury, N. C. 


WANTED, 


5-FOOT WATER GAS SET 
COMPLETE. 


Address, BEAUMONT GAS COMPANY, 
1675-t¢ ‘ BEAUMONT, TEX. 











GAS ENGINES, 


With Instructions for Care 
and Working of 
the Same, 
By G. LIECKFELD, C.F. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, M.E. 


—_- 


Frice, $1. 





For Sale by 
A. M. CALLENDER & CO., 
42 Pine Street, - - - - New York City- 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 

















Price, 6.5 x 8 inches, in cloth case, $2.50. 
For sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 

















ELECTRIC GAS LIGHTING. 


How to install electric gas igniting apparatus, includ- 
ing the jump spark and multiple systems for use in 
houses, churches, theaters, halls, schools, stores or 
any large building. Also, the care and selection of 
suitable batteries, wiring and repairs. 


By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 Pine S81., N. Y¥. Orry. 








Practical Photometry, 
By .William Joseph Dibdin. 
Price, - - - + $3.00. 

FOR SALE BY 


A. M, CALLENDER & CO., 
42 Pine St., New York City. 








arene gescm 


POSITION WANTED. 


Successful gas and electric manager is open 
for position. Can furnish best of references. 


Address, “ EXPERIENCE,” 
1675-tf Care this Journal, 











WANTED, TWO PROPERTIES. 





A smal] gas and electric property in Alabama, or in a nearby adjoining 
State, and an electric property only in Illinois or Indiana. Please state full 
particulars, price, etc. Address, C. L, PETERSON, 


P. O. BOX 600, PHILADELPHIA, PA. 


1678-1 
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(Concluded from page 237.) 


GAS METER CONNECTIONS. 
H. Mueller Manufacturing Co., Decatur, Ills...... sevece 238 


GAS COCKS. 
H. Mueller Manufacturing Co., Decatur, Ills. 


GAS GAUGES. 
The Bristol Oo., Waterbury, Conn... 


-eeeeecesees 230 


seve coseee 245 


GAS GOVERNORS, 
Chaplin-Fulton Mfg. Co., Pittsburgh, Pa...............- 248 
Conneily [ron Sponge & Governor Co., New York City. 243 
isbell-Porter Co., Newark, N.J.....scccccreccescesevess 244 
Pittsburg Meter Co., East Pittsburg, Pa...... sess-seees 26l 
R. D. Wood & Co., Philadelphia, PB. coccceccecccccce eee 253 
Reynolds Gas Regulator Co., Anderson, Ind.....s000-00. 247 
FUEL ECONOMIZERS. 
Green .Fuel Economizer Co., Matteawan, N. Y.... 
CEMENTS. 
C. L. Gerould, Pittsburgh, PB... cocccccccccecccssscccce 258 


RETORTS AND FIREBRICKS,. 
Raltimore Yetort and Firebrick Co,, Baltimore, Md. .. 25: 


seveee 245 


Gas Bench Construction Oo., St. Louis, Mo. ..ccoe .+0s 252 
Heary Maurer & Son, New York City....... cocccsc cos 2H 
James Gardner, Jr., Co., Pittsburgh, Pa. ............. 254 
J. H. Gautier & Co., Jersey City, N. J........ See sce 232 


Laclede-Christy Clay Products Co., 8t. Louis, Mo.. ... 2tl 
Missouri Firebrick Co., St. Louis, MO...cceseceseseeesees 252 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo.... 243 


INCLINED RETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 252 
Gas Bench Construction Co., St. Louis, Mo....... .. coe 2 
Laclede-Christy Clay Products Co., St. Louis, Mo. ..... 241 
farker-Russell Mining and Mfg. Co., St. Louis, Mo....., 243 


VERTICAL 8S. 
Connelly [ronSponge & Gov.Co.(Drake’s[Eng.]System) “53 
Gas Bench Construction Co., St. Louis, Mo....... see. 252 
Lac!ede-Christy Clay Products Co., St. Louis, Mo. ... 241 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 243 


REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 252 


Bartlett, Hayward & Co., Baltimore, M!....... coe scece 257 
Gas Bench Construction Co,, St. Louis, Mo...... ..se000 232 
J. H. Gautier & Co., Jersey Olty, N. J..... ...+---- os OR 


Laclede-Christy Clay Products Co., St. Louis, Mo...... 241 
Missouri Firebrick Co., St. Louis, MO....ccsssessees -see0s 252 
Parker-Russeli Mining and Mfg. Co., St. Louis Mo..... 248 





| 


SELF-SEALING MOUTHPIECE DOORS, 
Continental Iron Works, Brooklyn, N. Y..cee..cseeesess 258 
Davis & Farnum Mfg. Co., Waltham, Mass...........---. 256 
Isbell-Porter Oo., Newark, N. J ......ccccccccccccceccces 244 
Kerr Murray Mfg. Co., Fort Wayne, Ind...csccece-seees 257 
Logan Iron Works, Brooklyn, N. Y......s00.-seeeeeee+. 200 
R. D. Wood & Co., Philadelphia, Pa... ...cccecseeesess. 208 
Stacey Mfg. Co., Cincinnati,O . 
The Gas Machinery Co., Cleveland, O.. 


Western Gas Construction Co., Fort Wayne, Ind..... -» £64 
INCANDESCENT GAS LAMPS. 
Genera! Gas Light Co., Kalamazoo, Mich,...... ... ooo. O45 
Geo. G. Ramsdell, New York City......ccccceeeseeees -. M42 | 
Welsbach Company, Gloucester, N. J...cccsocses---. +. 250 | 
BUBNERS, 
Wm, M. Crane Co., New York City.. ... eecccccccereces: Sie 
STREET LAMPS. 
Thos. T. W. Miner, New York City.....c00cevesee.cees- 218 
Welsbach Street Lighting Co., New York and Phila... 250 
PURIFIERS, 


Connelly Iron Sponge & GovernorCo.,New York City .. 253 
Cruse-Kemper Co., Philadelphia, Pa... .secssesseseees. 244 
Davis & Farnum Mfg. Co., Waltham, Mass............. 256 
Isbell-Porter Co., Newark, N.J..cccscosesccecccccece sss 

Kerr Murray Mfg Co., Fort Wayne, Ind.......0.0+ 257 
R. D. Wood & Co., Philadelphia, Pa.......cscesccseees. 258 
Stacey Mfg. Co., Cincinnati, O.. 
Western Gas Construction Co., Fort Wayne, Ind... ... 24 

PURIFYING MATERIALS. 
Connelly Iron Sponge & Governor Co., New York City.. 253 
VALVES. 

Continental Iron Works, Brooklyn, N. Y¥.. ......+..0.. 258 
Davis & Farnum Mfg. Co., Waltham, Mass............ 256 
Economical Ga; Apparatus Construc’n Co,Toronto,Ont 235 
Isbell- Porter Co., Newark, N. J. erecesccsccccces «. Lhd 
Kerr Murray Mfg. Co., Fort Wayne, Ind.........00..... 257 


seeeeeceseesveseces. Sao 


Ludlow Valve Manufacturing Co., Troy, N. ¥.... .... 245 
R. D. Wood & Co., Philadelphia, Pa.......... eocccsee. 258 
Stacey Mfg. Co., Cincinnati, O..... ...cseeseceeesss sooes 230 


The P. H. & F. M. Roots Co., Connersville, Ind........ 247 
Western Gas Construction Co., Fort Wayne, Ind.... .. 264 
EX HAUSTERS. 

Connelly [ron Sponge & Governor Co., NewYork City.. 253 
Connersville Blower Co., Connersville, Ind.......+.+++.. 240 


Davis & Farnum Mfg. Co., Waltham, Mass....... coccce O08 
Isbell-PorterCompany, Newark, N.J........sscessees5 244 
Kerr Murray Mfg. Co., Fort Wayne, Ind .,............. 257 
The P. H. & F. M. Roots Co., Connersville, Ind.......... QI7 





8 inches. 


SQUARE HEAD. 
Without Check. 











LOCK WINC. 








GAS SERVICE COCKS 
IN OVER SIXTY STYLES 


Are made by the Mueller Manufacturing Company in Straight, 
Oval and Roundway, *|, to 2-inch, and in some instances up to 


FL 


TEE HEAD. 
Without Check. 





H. MUELLER M 


mUELCER 


Works and General Offices 


DECATUR, ILL., U. S.A. 
West Cerro Gordo St. 


PURIFIER AND SCRUBBER TRAYS. 
Cabot Mfg. Co., Hoboken, N. J. ..... 
Westeru Gas Construction Co., Fort Wayne, Ind....... 


GAS STOVES. 
American Meter Co., New Yorkand Soto “e 





259 | 


“- | Humphrey Co., 


With Check. 





Unconditionally guaranteed. Write for prices and literature. 


Keystone Meter Co., Royersford, Pa....... ....- 
| Maryland Meter & Manufacturing Co., Baltimore, Md. 


40 | Nathaniel Tufts Meter Co., Boston, Mass........ss.0.-.. 


HOT WATER HEATERS. 


GASHOLDER TANKS, 
J. P. Whittier, Brooklyn, N. Y 


eee ee eeeeneee PUPP eeeeeeeees 


GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md........ s+-- 
Continental! [ron Works, Brooklyn, N. Y..........- eoee 


Cruse-Kemper Co., Philadelphia, Pa. . ......sses.ssee- 
Davis & Farnum Mfg. Co., Waltham, Mass,,..... ...- 
Deily & Fowler, Philadelphia, Pa.... ......+..es++0s 


EconomicalGas ApparatusConstruc’n Co. .,Toronto, Ont 2 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... ss.sesess 
Logan lron Works, Brooklyn, N. Y..... 2.46. esesssees: 
R. D. Wood & Co., Philadelphia, Pa, ................. 
Riter-Conley Mfg Co., Pittsburgh, Pa......... ...... 
Stacey Mfg. Co., Cincinnati, O.. Sedes ees vee 


Western Gas Construction Co., Fort Wayne, tod. 


STORAGE TANKS, 


Davis & Farnum Mfg.Co., Waltham, Mass.. 
Stacey Mfg. Co., Cincinnati.O.. ° 
Western Gas Construction Co.. Fort Wayne, Ind,,..... 


Roya! E. Burnham, Washington, D.C... 


Kalamazoo, Mich........ceeseeeverseses 2 
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PATENTS, TRADEMARKS, COPYRIGHTS. 








NO EXTRA’ LABOR OR 
OPERATING EX- 
PENSES. 


quero 


STROH & OSIUS, Patentees, 











MINNEAPOLIS 
TOP. 


AT HEAD. 











Every Requirement of the Trade 


Is met in the wide variety of goods. Only the best quality of red brass 
is used, and the keys are machine ground, insuring accurate and even 
contact with all parts of the body. 
Cocks is recognized by the trade. 


The high quality of Mueller Gas 


FG. CO. | 


Eastern Division 
NEW YORK, N. Y., U.S.A. 
254-258 Canal St. (cor. Lafayette). 











MICHIGAN AMMONIA WORKS, + Detroit, Mich. 
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OFFICERS: DIRECTORS: 
E. C. BROWN, B. H. SPANGENBERG, |E.0. BROWN. IRAC. COPLEY, HENRY L. DOHERTY, GEO. D. ROPER, 
President. Gen’] Mgr. and Eng’r. THOMAS G. MARSH, M.E., Dr. F. SCHNIEWIND, FREDERICK H. SHELTON. 
L. J. MONTGOMERY, SIDNEY A. REEVE, M.E., EUROPEAN CONNECTIONS: 


The Rotary Meter Co, (1905) Ltd., Manchester, England. ; 
Compagnie pour Ja Fabrication des Compteurs et Materiel d’Usines a Gaz, Paris, France. 


ROTARY STATION METERS 


Now in use in the United States and Europe 


MEASURING A DAILY MAKE OF MORE THAN 300,000,000 CUBIC FEET. 


400 Installations to date with capacities from 500,000 Cubic Feet per Hour down to 5,000 Cubic Feet per Hou-. 





Sec’y and Treas. Consulting Eng’r. 


©QOOOOC ©OOOOOO 


—_ . 





-, ©©©00E ©©O©0000 











30,000 cu, ft. per hour. 45,000 cu. ft. per hour. 60,000 cu. ft. per hour. 
ta-inch connections. 16-inch coanections. 20-inch connections. 
40-inch face to face flanges. 52-inch face to face flanges. 58-inch face to face flanges. 
50 inches floor to c. of dial. 61 inches floor to c. of dial. 70 inches floor to c. of dial. 


FOR NORWICH, N. Y. FOR EL’ PASO, TEXAS. FOR CHESTER, PA. 





© 

@ 

© 

© 

The aboye engraving was reproduced from a photograph taken recently when. these three meters were on 
the -foor of our factory ready for shipment. Upwards of 50 Rotary Station Meters have at this date been 
© 

© 

© 

© 

(©) 


installed or contracted for by gas companies located in 17 States of this country, and several in Canada. 


One-half the cost—One-tenth the space of old style wet meters. 


When in need of Station Meters, write 


°° 


©OO™OOO©OOOOOOOOOO " 


ROTARY METER COMPANY, 


280 Broadway, 
Send for Catalog. NEW YORK. 






© 





ee See 
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PACIFIC COAST ACENTS: Hallidie Machinery Co., Seattle, Wash. 


OIL SPRAY FOR WATER GAS APPARATUS 


THE GAS MACHINERY CO. 


CLEVELAND, OHIO. 
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LEE-HRST GAT POTS 1, 


tite Sa | 
ag ihotene rua: ST. LOUIS, MO, | gumary rant: : 


| 
| SULPHUR AVES. SUCCESSOR TO | GRAVOIS AVE. 


MAGLEDE FIREBRIGK MFC. GO. of CHRISTY FREGLAY 60. 


ENGINEERS ano BUILDERS OF 
GAS BENCHES ay GLASS PLANTS. 


OUR OWN DESIGNS INCORPORATED IN OUR 
BENCHES OF HORIZONTAL, INCLINED 
AND VERTICAL RETORTS. 


SPECIAL DESIGNS FOR GLASS FURNACES TO SUIT 
SPECIAL CONDITIONS. 


a—ILTsaI NIN GCS FO R me 


LIME KILNS AND CUPOLAS, 

REFUSE BURNERS, BRASS FURNACES, 
WATER GAS SETS, HEATING FURNACES, 
BAUXITE or BASIC HOT ZONES, 
ROTARY CEMENT KILNS. 
































LOCOMOTIVE TILE, | FIREPROOFING, 

BOILER SETTINGS, | GRATE SETTINGS, 

TANK FURNACE BLOCKS, KILN FLOOR TILE, 

SEWER PIPE AND FITTINGS, VITRIFIED CLAY PRODUCTS, 
GAS BENCH SETTINGS, | GAS RETORTS, CARBON TILE, 
GLASS HOUSE REFRACTORIES, RETORT PATCHING CEMENT, 
FLUE LININGS, CHIMNEY TOPS, WASHED POT CLAYS, 

MILLED CLAYS, FURNACE AND CRUDE CLAYS. 


CLAY PRODUCTS OF EVERY DESCRIPTION. 
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THOSE WHO KNOW RECOMMEND BRAY BURNERS. 


Take up most any publication devoted to Gas, read any book which deals with Gas, or look over the papers as read before 
the various Associations, and you will find that BRAY BURNERS are always mentioned as the standard. 
The leading experts recognize and always quote them as such. 


Prof. VERNON HARCOURT, M.A. F.R.S. (Gas Referee to Board of Trade), 


in a Lecture on ““ IMPROVEMENTS IN GAS ILLUMINATION,”’ before the Society of Arts, said the tables 
of tests which Mr. Harcourt had specially conducted to illustrate his lecture, showed that BRAY’S FLAT-FLAME 
BURNER, ungoverned, yielded mora light per cubic foot of gas consumed than any other Flat-flame 
Burner, or cluster of Flat flame Burners, reported upon, and 6 per cent. more light than the Standard Loudon Argand. 





Uninet. MAY WE SEND YOU OUR BLUE BOOK? 
W. M. CRANE COMPAN  Y, 
1131-33 Broadway, New York, W. Y., 
WE MAKE GAS APPLIANCES OF ALL KINDS. Sole Agents for Bray Burners for the United States and Canada. —seit-tighting Burner. 








§, A. DRESSER MANUFACTURING CO., 


SUCCESSORS TO 


S. R. DRESSER, 
BRADFORD, PA. U. S. A, 


Patentee and Manufacturer of 


—— y fay and Split Sleeve for Repairing Broken Bell on Cast 


Pipe Couplings, Sleeves, 
Clamps, Crosses, 
Tees and Ells. 





Regular meg 1 bine. Plain End 





lit Sleeve for Repairing Broken or Cracked 
~ Cast Iron Pipe. 














ae 
izzttttddttddddddddtddtd4, 
SS eae VREILILL, 
Clamp, Style 4, for Sopetrieg Leaks on Screw SK = = 
tar. 


STATE REQUIREMENTS AND SEND FOR 
CATALOGUE. 





Clamp, Style 41, for Repairing Leaky 
Vv V Lead or ent Joints in 
Cast Iron Pipe: 








Ith Our Mantles are the Standard Inverted Mantles, just as the RAMSDELL is the 
Standard Inverted Lamp. They are manufactured especially for the R 





tamsdell 
Lamps, being made of double woven Ramie and bearing our Trade Mark “ RICO.” 








them the best mantles produced. 
i been extensively used by us in the past two years on the Ramsdell Inverted Ares and on other lamps 


Being made on our patented Mantle Ring, a firm hold is obtained on the porce- 
No. 1 Plain. No. | wired lain cone, which prevents the mantle being jarred off the holder. This is an im- 
' 
We have the exclusive control for the United States and Canada of the Farkas patents, covering 
Bijou. Bijou Wirea, | Where they are subjected to unusually severe requirements. 


For No. 1, 2, 4 and 5 Lamps. portant feature of the “Rico” Mantles, and is one of the points which makes 
the WIRE CAGED MANTLES such as are used abroad for Railway Car Lighting. This Mantle has 
For No 8 (Bijou) Lamp. RAMSDELL INVERTED CAS LAMP CO., 530 Broadway, New York. 
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THE UNITED STATES. THE UNITED STATES 
Sself-Draininege Meter. 
NO DUMPING OF METERS TO GET THE WATER OUT. 
Saves Over 75 Per Gent. in Gost Annual Repairs. 


Prices low. Extra heavy tin used. 





























Demonstrations at our expense. Send for circular. 








PATENTED MAY 13, 1902. 


catalyst» ‘THR UNITED STATES MBTER CO., {72%202,chessrst &™ 





Brooklyn, N. Y. 


PARKER-RUSSELL MINING AND MFG. CO., 


st. LOUIS, MO. 


Suite 501-508 Liggett Building, Sth and Chestnut Streets. 
NEW YORK OFFIGE: 45 Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER AND STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manuficture Gas Retorts and Settings, Furnace Blocks and Fire Clay Tiles of Every 
Description. 
Benches.=-We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to 10 feet 
in length, or Through retorts up to 20 feet in length. 
Slopers.-=Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.--Sole Agents for U. S. and Canada for the Fiddes-Aldridge Simultaneous Discharging 


Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.==-Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying Machinery.--We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. 








ST. LOUIS OFFICE: 








CORRESPONDENCE SOLICITED. 








Minwae CODCOD TReA CTS MADD, AS OFT sat. Lovis. 


Binder 





Humphrey Auto-Thermal Pressure 
Water Heaters 











The ‘“Becktold 
Are the Most Perfeet of Any. f Binder” FOR THE 
i“ s r 
SOME EXCLUSIVE FEATURES. foc Journal 

1. The smallest pilot light in the world. pS gee rages. ’ 
2. The only pilot light automatically | to es 4 

controlled. Construction patented. ae peat BS PRICE 
3. An external thermostat, the most | - ns tne ES ys 9 

sensitive and positive. It cannot be De hei Wasa sic ae 


superheated by the pilot light or 
hindered by lime. It insures safe- 
ty, economy and reliability. 
4, Multiple levers of thermostat all in- 
eased. Cannot be disturbed. | 
5. Simplest Automatic Valveevermade. | 





$1. 


For Sale by 
Can’t get out of order. 


A.M. CALLENDER 


co. 
Shall we Send CATALOG No. 10 AVD DISCOUNTS? gic 


HUMPHREY CO., {**"azgesttiet | 





42 Pine Street, 
New York City. 











Bh SEE 


nae ae 


a es = 


linea Se 


on? sow 
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ARTHUR R,CRUSE PRESIC 
HENRY W. SCATTERGOOD, ESIDE 
FRANK FLAVELL, secr 


CRUSE-KEMPER 
COMPANY 


PHILADELPHIA OFFICES: WORKS: 
SUITE 1124 LAND TITLE BUILDING. AMBLER PA. 





Manufacturers of 


TRIPLE 
016) 65230 oar. Ms hs reyes) as 
SINGLE-LIFT 


WITH OR WITHOUT 
METAL TANKS 


Oil and Water Tanks 
Purifier Covers 
General Plate Metal Work ana 
Steel Water Towers 
PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST 








Deanne eee ee ee a 
R225 Uk Wek 125k DSSS ZS TT JA TART SC TS JS STS USN TS BION IG EO PUTA JAK Ua Donk Dak LAN LA LA Ee DE J Dd La J Ue JS J JS SN TS TSS TSS TSN TS TSS TAS TS SSO 


J.S. DEHART, JR., 
PRESIDENT 








BENCH WORK 


CHARGING AND 
DISCHARGING 
MACHINERY 


MACKENZIE 
EXHAUSTERS 


PRIMARY AND 
SECONDARY 
CONDENSERS 
FOR FRESH 
OR SALT WATER 


a 








er See SHES 











R.K.WEHNER, 
TREASURER 


A.F.WEHNER, 
SECRETARY 


Re CES ES EET ERO EOE 
Sr RE aS e< 


$2359)... PRES ET es 














ISBELL VALVES 
SPECIALS 


TAR 
EXTRACTORS 


PsA.TAR EXTRACTORS 
FOR WATER GAS 


ROTARY AMMONIA 
SCRUBBERS 


SHAVING 
SCRUBBERS 
PURIFIERS 

STREET GOVERNORS 








MAIN OFFICE AND WORKS 


BRIDGE @& OGDEN STREETS 
NEWARK,N.J. 
ESTABLISHED 1865 
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Ludlow Valve Mfg, Co,, 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, %4"’ to 72”, 
_— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY 





Send for Catalogue. 











BaP 


Vs, GAS F 






































Humphrey 
Lamps 
Supply the 
Brightness. 


GENERAL GAS LIGHT 6O., 


KALAMAZOO, MICH. 


NEW YORE CITY: 46 West Broadway. SAN FRANCISCO: 519 Eddy St. 









































<iresinnnminmemenmmmmcmcmcesy,| onte 18 PER GENT. OF THE COAL 


IN MAKING WATER GAS. 


— 


For every 1,000 cu. ft. of water gas 40 to 48 
lbs. of anthracite are consumed in the gever- 
ator, while 24 lbs. shou!d theoretically be 
enough. The 40 per cent. to 50 per cent. ex- 
cess is the margin of possible saving. By 
passing the hot, waste, stack-valve gases 
through a GREEN AIR HEATER you can 
cut down the bill for generator coal by at 
least 10 per cent. The air forced to the gen- 
erator is passed through the tubes of the Air 
Heater aud absorbs the waste heat from the 
stack-valve gases and returns it to the gener- 
ator. The higher temperature in the genera- 
tor, carburetter and superheater results, also, 
in a saving of oil, amounting to about one-fifth 
gallon per 1,000 cu. ft. of gas. 

After the s!ack-vakve gases have passed 
through the Green Air Heater they may 
be then passed through a GREEN FUEL 
ECONOMIZER to heat the boiler feed water, 
saving as much as 25 per cent. of the boiler 
fuel. The result is that a Green Air Heater 
and a Green Fuel Economizer will save from 
50 per cent. to 60 per cent. of their first cost 
annually in a water gas plant. Write for cir- 
cular “AG” and results of actual tests. 


THE GREEN FUEL ECONOMIZER CO., 


MATTEAWAN, N. Y. 


(Sole builders of the Green Fuel Economizer in the 
United States, and of Fans, Blowers 
and Exhausters.) 








Bristol's Recording Pressure Ganges 


—— (ALL RANGES),——— 


Used the Necessary 
World Over, Equipment 
Write for For Every 






Catalogue A. yy ., Gas Plant. 


*? 


New York: 
114 Liberty St. 


[fi Chica zo: 
153 Monadnock Bidz. 


‘The Bristol Co., Waterbury, Conn., U S.A. 
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APPARATUS 


and Gas Valves 





BARTLETT, HAYWARD & CO., Baltimore, Ma. LLOYD CONSTRUCTION CO,, Detroit, Mich. 








WHY DO GAS EXHAUSTERS 


AND HIGH PRESSURE GAS PUMPS BUILT BY 


THE CONNERSVILLE BLOWER CO. 


Stand so High in the estimation of those using them? 
THE ANSWER IS IN THREE WORDS: 
DESIGNI, Home Office: 
CONSTRUCTION, CONNERSVILLE, 

EEE ICIENCY. IND. 
Ask Us Questions. Eastern Sales 


Agent: 


HORACE G. COOKE, 


95 Liberty Street, 
New York City. 


Write us 
about our 
Improved 
Stuffing 
Boxes. 








Something 
Entirely New. 
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ROOTS’ GAS EXHAUSTERS. 


Installation showing 
our latest improved 
machines, with flex- 
ible rope coupling, for 
large units. eo oe 















































SEND FOR CATALOGUE. 


HOME OFFICE: 
Connersville, Ind. 





NEW YORK OFFICE: 
120-122 Liberty St. 


CHICAGO OFFICE: 








REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. . | 
We make all sizes for all classes of reduction, 


DOUBLE and SINGLE DISTRICT STATIONS, 


And Individual Service Governors for Re- 
ducing High Pressure. 


HOLDER GOVERNORS 


And Low Pressure Regulators, all of the Dry 
Diaphragm type. 





INLET 
H. P. Service Governor. 


W rite for Catalog. 











ARTHUR E. BOARDMAN, C.E., 


| Sor several years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
ee 41 Wall Street, Room 1707, New York. 
«= TELEPHONE, 5534 BROAD. 








ESTABLISHED 1866. 


‘HENRY MAURER & SON, 
“HUNT” CABLE RAILWAY AT A GAS WORKS, One of our Methods of HANDLING and STORING COAL and COKE in Gas Plants. | ti tara — 
Sicha cnainthen Sivvebes ich Grade. Firebick, Blocks, Tiles, 
West New Brighton, N. 4 ETC., 
Cc. WA. HWiON'’T co., 145 Broadway, Rew Veok.” 7 Works: Maurer, N. ). 


Office : 420 E. 23d St., N. Y. City. 





L 
! 


1547 Marquette Building. 
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EOR ORvROoD vee & Tre:s Joven ©. ORwe 
. EBERLEIN, Secretary, 


EMAUS PIPE FOUNDRY. 


DONALDSIN IRON COMPANY. EMAUS, PA. 





CAST TRON GAS«WATER PIPE 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FoR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. 
Size of Combination Drilis 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Com ny, for Thirty 
ys’ Trial. 


Send for Circulars. 

















DAYTON, 0. 


“THE MINER” 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


GASHOLDER TANKS AND 














GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Ye 


Geo. Light, | 





-|WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 





Works at Phillipsburgh, N. Je 


New York Office, 170 Broadway. 





From THREE TO Forty-Eicut Inches D'aAMETER. ALSO, ALL SIzEs OF 


Flange Pipe for Sugar House acd Mine Work. Branches, Bends, Retorts, ete., eto, 


SAFETY GAS MAIN 
STOPPER 60., 


| 257-263 East 133d Street, 
NEW YORK CITY. 




















AWARDED A SILVER 
MEDAL AT THE WORLD’S 
FAIR, ST. LOUIS, 
1904. 





















Chollar’s System of Gas Purification. 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 














tte’ POOLE ON FUELS. 


Follett | THE CALORIFIC POWER OF FUELS. 


Time Stamp By HERMAN POOLE, F.C.S. 


Can be Used for 80 
Many Purposes it 


would Takea Book 4, Mi. CALLENDER & CO., 42 pine 81,, N.Y. Crm 
to Name them. . . . 





Second Edition. Price, $3. For Sale by 











Address, STANDARD REDUCTION FACTORS for GASES, 
A. ANDERSON, JR., By Helon Brooks MacFarland, B.S., M.M.E. 


CER Frice, $1.5O. 
247 W. Hist St., Por Sale by 


A. M. Callender & Co., 42 Pine St., New York City. 





NEW YORE, 


JUL251004 9 47 AM 














THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, wih Automatic Cutoff foi 
district service, will reduce high pressure gas to inches of water 
without variation. 

Absolutely safe and reliab'e. No complicated mechanism to-get out oi 
order. More than 20 years’ experience with the largest gas com 


ahies. 
peus®\ SEND FOR LATEST CATALOG. 


THE CHAPLIN-FULTON MFG. CO., 


28-30 PENN AVE., PITTSBURGH, PA. 





~~», © 64.2. Soe we ole’, & 
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AMERICAN METER CO., 


NEW YORK, srt. Louis, PHILADELPHIA, san Francisco, CHICACO, 


Photometrical and Experimental Apparatus, 








— 


PUBLIC LIGHTING 








PUBLIC LIGHTING 


TABLE. 





AUCUST, 1907. 


























TABLE. 





AUCUST, 1907. 























4 . Table No. 1. i Table No, 2. 
s FOLLOWING THE a NEW, YORK CITY. 
& — = ALL Nieur Liguring. 
etal r | i | r 
a E Light. Extinguish. A E | Light Extinguish. 
Vw x wee 
Thu. | 1477.50 pm) 12.50 am Thu. | 1] 7.10 3.30 
Fri. | 2! 7.50 1.30 Fri. | 2| 7.10 3.3 
Sat. | 3/ 7.50 2.00 Sat. | 3 7.10 3.30 
Sun. | 4] 7.40 2.40 Sun. | 4) 7.19 3.30 
Mon.| 5) 7.40 | 4.00 Mon.| 5) 7.10 | 3.30 
ae 4 sed es Tue. | 6 7.10 3.45 
| 74%, Of Wed.| 7) 7.10 3.45 
ca 8} Z40Nu 4 Thu. 3! 7.10 3.45 
ri. | 9} 740 4. Fri. 9| 7.10 3.45 
Sat. |10) 7.40 4.00 Sat. | 10) 7.10 3.45 
Sun. jill} 7.30 4:10 Sun. |I1) 7.10 3.45 
Mon. |!2| 7.30 4.10 Mon./12, 710 | 3.45 
Tue. |13)| 8.40 4.10 Tue. |13, 655 | 400 
Wed. |!4} 9.00 4.10 Wed.|14 655 | 4.00 
Thu. 15| 9.40 4.10 Thu. |t5) 655 4.00 
Fri. 16 10.10 FQ} 4.1p Fri. [16 655 4.00 
_ + 10.50 me Sat. [17 6.55 | 4.00 
on, |18/11.40 4.3 Sun. |I8 6.55 4.00 
ag 19|12.40 am) 4.20 Mon.|19 655 | 400 
ue. }20} 1.40 4.20 Jue. 120; 645 4.10 
Wed.|21| 2.50 | 4.20 Wed.|21, 645 | 4.10 
Tha. (22iNoL. (Nol. Thu. }22, 645 | 4.10 
Fri. |234No Leu AG — > Fri. !23) 645 | 4.10 
Sat. 24\NoL. {NolL. Sat. |24) 6.45 4.10 
San. 25] 710 rw] 9.20 rx THE ELLIOTT KEROSENE mete) ass |. ate 
on. |26)| 7. 50 Mon. /26) 6.45 4.10 
Tue. |27| 7.10 |10.20 D D Pp p Tue. |27) 630 | 4.20 
Wed. |28) 7.10 10.50 STAN AR OTOMETE LAM . Wed.|28) 6.30 4.20 
Thu. (29; 7.10 = /11.30 Thu. |29 6.30 4.20 
Fri. |30)| 7.10 L@/12.00 SSS Fri, 7/30) 6.30 4.20 
Sat. |31] 7.10 12. 40 Am Sat. [31) 6.30 | 4.20 


TOTAL HOURS 
DURING 1907. 








By Table No. 1. 





10-Candle Power. 


This lamp is a perfect substitute for the 10-candle Pentane 








TOTAL HOURS 
DURING 1907. 








By Table No. 2. 





Hrs.Min. Lamp hitherto used, and has the following advantages: ‘eiitiate 
January ....211.10 : January. ...423.20 
February . ..193.40 Ist. It uses Standard Kerosene Oil (Pratt’s Astral Oil or equivalent). February . ..355.25 
a ioe —— 2d. It — remarkably steady. Will burn 24 hours continuously with less than 2 per March... ..355.35 
ril.......167. cent. v . 7 April... ...298.50 
, ere 157.00 3d. It is much less dangerous than Pentane, which Is a kind of gasolene. May .......264.50 
July reese a 4th. It is not easily affected by air currents in the photometer room. any betes gi 
a 5th. Since the lamp may burn continuously, the candle power of gas may be take ee 
es: -- 168.80 at any moment, If necessary. This insures steady iiuminating power without August . . . .280.25 
r —_ go he waste of carburetting material. September. 321.1 5 
> aceon a . 209.30 6th. The first cost of the lamp brings it within the reach of even small gas works. i E aoa 
December % . 231.50 7th. Costs sag to maintain than a Pentane lamp or sperm candles doing the December. .433.45 
same serv 
Total, yr. .2190.20 8th. Is not affected by the weather. Total, yr. .3987.4 
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NEW YORK, 318 West 42d Street. 


BOSTON, 820 Beacon Building. 


PHILADELPHIA, Broad and Arch Streets. 


ST. LOUIS, 712 Roe Building. 


CHICAGO, 218 La Salle Street. 
SAN FRANCISCO, 512 Oak Street. 


WELSBACH STREET [LIGHTING COMPANY 





vee-OF AMERICA.... 


contro ana Welshach System 
ve” of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Weisbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 

:. | Attractive, 

It 
Successful, 
{ Up-to-date. 

IT LIGHTS THE STREET. 
Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 


BACH BURNER, and thereby supply a 
wniform light in all localities. 





Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 





No. 38. 














Succeeds and Excels the Electric Light at One-Quarter the Cost. 





THE BURNER. 


Elegance of Appearance. 
Best Possible Material and Workmanship. 


Perfect Combustion. 


Lowest Gas Consumption. 
Highest Candle Power. 


Will Fit Any Fixture. 
Will Not Flash Back. 


Will Not Blacken Mantles. 
Will Not Discolor Fixtures. 
Will Not Discolor Ceilings. 











THE MANTLE. 


Best Welsbach Quality. 
Extra Strong and Durable. 
Highest Maintained Candle Power. 


Rich Mellow Light. 











“WRITE 











THE GLASSWARE. 


Highest Quality Imported. 
Special Design Inner Cylinder (No. 317). 
Protection from the Falling of Heated Particles. : 
Increases Candle Power. ° 











Manufactured by 


WELSBACH COMPANY. 


FACTORIES: 


Gloucester, N. J. Chicago, Ill. 





Salesrooms in all leading 
citios of the United States. 





FOR DISCOUTUN TS: 
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The Unt Gas Inprorenen Gangany, 


Broad and Arch Streets, Philadelphia. 


LESSEES, OPERATORS 4 BUILDERS 


GAS WORKS. 


LARGEST BUILDERS OF 


CARBURETTED WATER GAS PLANT IN THE WORLD. 
SoLE BUILDERS 


OF THE 


Standard flouble-Superheater [owe Water fas Apparatus, 


Leo,T Gow TRAC Ts. 
PARTIAL LIST OF PLACES: 











Newburgh, N. Y. | Coney Island, N. Y. | Danbury, Conn. 

Helena, Mont. Mexico, Mo. Galveston, Tex. (2d contract). 
Bridgeport, Conn. (3d contract). | Jacksonville, Fla. Quebec, Canada. 

Suffolk, Va. | Syracuse, N. Y. (2d contract). |_| Indianapolis, Ind. (2d contract). 
Winsted, Conn. (2d contract). Atlanta, Ga. (3d contract). | Bessemer, Ala. 

Nashua, N. H. Holyoke, Mass. | Waterbury, Conn. (sth contract). 
Augusta, Me. (2d contract). Peoria, Ills. | Sioux Falls, S. D. (3d contract). 
Everett, Mass. | £chnectady, N. Y. (2d contract). | Philadelphia, Pa. 


Jenkintown, Pa. (2d contract). | 





TOTAL SETS INSTALLED TO JULY 1, 1907, 
TOTAL SETS TO DATE, 
TOTAL DAILY CAPACITY, 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 
Gas Analysis Apparatus. 
Recording Gauges. | 

Straight Standpipe System for Coal Gas Retorts. i 
Straight Standpipe Cleaners. He! 
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| ESTABLISHED 1868. 
Established 1868. Incorporated 1890. | L. N. RANCK F. SCHIAFFINO, 


Czas. E. Gregory, ew Phin ayy V.-Prest. & Treas. The (jas Engineer’ Ss. Vice- Pees. & Mgr. Sec’y & Treas. 
BALTIMORE RETORT & FIREBRICK CO. 
J.H.Gautier& Go, Pocket-Book, ging 
Greene & Essex Streets, ‘ ; ; Manufacturers of all Material for the 
_dersey City, N. J. By HENRY O'CONNOR. Construction of Coal Gas Benches. 


MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, comprising tabies,xotes and’ memoranda -elating tothe | 


HALF AND FULL DEPTH AND FREE FIRING 
BENCHES, 























Meaoufacture, Distribution and Use of Coal Gas, All styles of which we have in operation, equipped with the 
i+. BEST of LATEST IMPROVEMENTS, provi lai 
FIRE BRICK and FIRE CLAY SPECIALTIES. ara aaa for SUPERIOR QUALITY and EFFICIENCY. 
ME iininnin _ a INCLINES—We have in SUCCESSFUL OPERATION 
Ground Fire Clay, Fire Sand and Ground PRICE, $3.50. benches of Inclined Retorts, MANUFACTURED and 
Fire Brick in Barrels and Bulk. ERECTED by us. 
<oncne ean For Sale by WALDO BROS., 102 MILE 8T., BOSTON, MASS., 
SOLE MANUFACTURERS OF THE Agents for New England States. 


FLEMMING GENERATOR GAS FURNAGE ] A. G, CRARNDER & 0. 42 Pins Stress, How Vert City LARGE FACILITIES —Correspondence Solicited. 


RAIL and WATER CONNECTIONS to ALL POINTS. 














POR Se TERERPT BR Ace r oe 3 : 2 BERRIES: F EER Ts aaa 


L.Cc.HAMLINK, PRES. AUGUST COURT,SEcy. 


: GAS BENCH CONSTRUCTION C0. 


_LINMAR BUILDING _ _ 51. LOUIS, MO. 











BENCH FILLINGS / 


WATER GAS 
_ LININGS 


“CHRISTY” REFRACTORIES 
ee SED * BET TTER BENCHES” 


Pee. art 


























JOHN DELL, ESTABLISHED 
President and General Manager. ay 1882. 


——— MANUFACTURERS OF 


Sas Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell ch enena Py oer Constructedacith Half or ad City Office: S] LOUIS 





Depth Furnaces, to. Burn either Coal or Coke, and Arran tor Rear Clinkering. Tho : “ 
Mitchell is the Original Coal Firing Bench. Sabe AP Farce Plain Benches with O_o to Six 411 Olive Street, 
torts. ‘tone 
YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. Continental Bank, 








Newbigging’s Handbook for Gas Engineers and Managers ae cern gt, pine 9,37, ot 
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Bronder Patent Stoking Machinery. ll 


Three-Scoop and Three-Rake Charging and eps Machines are operating in New York, Newark, N. J., Philadelphia, i 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. | ig 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 


These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closivg and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 
ape Cr. A. BRON DER, _ _...:! 


Contracting Bneginecer and Builder, 
229 BROADWAY, NEW Yorns=z. 


CONNELLY IRON SPONGE AND GOVERNOR 00., 


Design, Construction and Extension of 


COAL OR WATER GAS PLANTS, 


Automatic, Balance. Hioh Pressure and Service Governors. 


Roots Improved Gas Exhausters, 


Iron Sponge, Purifying Material, for Gas Purification, Jones Jet Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Reinforced Concrete Construction for all Purposes. 


Wide Experience in High Pressure Installation and Extension. 


GAS SPECIALTIES. 
395 Broadway, 


. 295 West 22d Street, 
New York. Chicago, Ills. 





























ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


By FF. B. WRIGHT. 
A NEB WG AMEBRICAN BOO EX. 


CONTENTS. 
Chapter 1. Alcohol, its various forms and sources. | Chapter 6. Alcohol from Grain. 
“ 2. Mashing, cooling and fermentation in general. - 7. Alcohol from Beets. 
“ 3. Distillation, simple forms of stills, the production of | " 8. Aleohol from Sorghum and Molasses. 
Alcohol from wine. “ 9. De-natured Alcohol and its Commercial uses. 
is 4. Malting. 10. Alcoholometry. Index. if 
“ 5. Alcohol from Potatoes, mashing, fermentation, distil- | 





lations, Continuous stills. | Fully Illustrated with Original Drawings of Necessary Apparatus. 


PRICE, $1. For Salic by 


A. M. CALLENDER & CO., 42 PINE ST.,“NEW YORK CITY. 


1906 DIRECTORY 1906 


OF AMERICAN GAS COMPANIES. | 


Price, - - = = - = 


(ae De 








AS an —s ema 


- $5.00. 


all 
A. M. CALLENDER & CO,, 42 Pine Street, New York City. | | 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


OCEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 


BERWIND-WHITE COAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 


° STRIGTLY High Grade. .... 
ees Carefully Prepared. 


For Gas Making or 
Heavy Steaming. . 




















Washington Building, New York. 
Betz Building, Philadelphia. 


A. GC. M. AZOY, General Agent, 1 Broadway, New York. 


POPYPTTT PP PPPNT 


NAPHTHALENE 
NULVENT. 


Cheap and Efficient. 


For Use in Works, 
Mains and Service 
Pipes. Shipped in 
{00-gallon Drums. 


Semet-Solvay Co,, 
Syracuse, N. Y, 


bb ade bb bbe 


ISAAC C, BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Secretary and Treas, 


werre? Shroy,rs. JAMES GARDNER, JR., CO, imnescsttttt a scqmamaatons ea 


PITTSBURGH, PA. 
Successor to WILLIAM GARDNER & SON. 


Fire Clay Goods for Gas Works. 
GAS ANALYST’S MANUAL, By JAQUES ABADY. 4. xc cattender & Go. 4a Pine St. 3, 7. city. 

















JEFFREY COAL AND ASH 
HANDLING SYSTEMS 


FOR POWER PLANTS 
Insure a Saving of 50 to 75 per ct. 








Views of the Globe-Wernicke 

~ Co.’s power house, equipped 

with Jeffrey Machinery. An apron carrier takes 

coal from crusher to feeding hopper which loads 
the swivel buckets. 








Bulletins B and C mailed free with Catalogs on ELEVATING, 
CONVEYING, CRUSHING, SCREENING, DRILL- 
ING, MINING MACHINERY. 
The JEFFREY MANUFACTURING Co., 
COLUMBUS, OHIO, U. S. A. 





St. Louis. Knoxville. 
Pittsburgh. Phitadelphia. 



























+ Aug. §, 1907 


American Gas Zight Zonrsal. 255 








KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Oorrespondence Solicited. 


| THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


‘Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 





Plants. 
PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., Hast, Toronto, Canada, 








CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE GAS WORKS ERECTED. 
Artificial and Natural Gas 





Mains Furnished and Lald. 


GAS PROPERTIES PURCHASED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 


‘Rooms 201 & 202. 


BAXTER & YOUNG, 





DETROIT, MICH. | 


Epuvurp H. McCuLLoucs, H. C. Apams, Onas. F.GopsHatL, Henry WHARTON, C. B. NicHoLs, 
President. Vice-President, = Secretary. Assistant Secretary. 


THE WESTMORELAND COAL oO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N, J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-cnown 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St, Phila,, Pa, 


«GEO. D. CABOT, Secretary. 





“JOHN CABOT, P President. 
\ PATENTS, “Coevetants.” 
9 
ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
| sellor in Patent Causes. 





1412-1428 Adams Street, Hoboken, N. 3: '833 Bona Building, Washington, D. C. 


PURIFIER AND SCRUBBER TRAYS 


ALL Send for Pamphiet on Patents. 

Chusch’s Patent Trays. | 
Reversible ; Strongest ; [ost Easily Repaired. 
Special Trays for Iron Oxide. 


We also Supply the Cheapest and Strongest 








RT aE 











Gas Engineer's Pocket-hook, nenay o'connor 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. PRICE, $3.50. For Sale by 





Reversible Bolted Trays. 
HYVPPYPS PPPPPT AAT TTT TTT IIT ITTIIITTT IIT ITT PPT TTT TITITT TIT INIT 


GAS ANALYST’S MANUAL, 

By JAQUES ABADY, M. Inst. Mech: E. 
(Incorporating F. W. Hartley’s “ Gas Analyst’s Manual” and “Gas Measurement.”) 
Ninety-three Illustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50. 
For Saleby A. M. CALLENDER & Co., 42 Pine St., New York City. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspondence Solicited. 


GAS OIr.. 


26 Broadway, New York City. 








< - ; 
— we 


. M. Callender & Co.,4Z Pine St., New York City. 
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DAVIS & FARNUM MFG. CO.., 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes, 














Steel Tanks for Gasholders, Iron Roof Frames and. Floors, 
Purifying Boxes, Center Seal or Valve Connéctions} } 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Come 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 

















H. M. BYLLESBY & COMPANY 


(INCORPORATED), 


GAS ENGINEERS, 


DESICN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS AND REPORTS. 


AMERICAN TRUST BUILDING, 
CHIcaco. 


Oklahoma City, Okla. Mobile, Ala. San Diego, Cal. 











PRACTICAL GAS CONSTRUCTION COMPANY, 


Office and Works at North Chicago, Ill. 


CONSTRUCTION GAS ENGINEERS. 


Standard Water Gas Apparatus. Practical Oil Gas Works and Machinery. Steel Tank and Cis- 
tern Holders-=-quick delivery up to 50,000 cu. ft. capacity. Dry Seal Steel Purifying Boxes. 


OIL STORAGE, GOMPRESSED GAS STORAGE AND BAFFLE TANKS. 


New Gas Works installed complete, including all Generating Apparatus, Machinery, Buildings, Storage. ~ 
Tanks, Holders and STREET MAINS FOR HIGH OR LOW PRESSURE DISTRIBUTION SYSTEMS. 


BNGINEERING SERVICES AND REPORTS BY ARRANGEMENT. 
sum PLANS AND SPECIFICATIONS ON REQUEST. —m. 


QUINTARD IRON WORKS, pager AxTWun 6, GLASGOW. WL, Hin. 6 
N. F. PALMER, en iis & GLAsGow, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 











MANUFACTURERS OF | 


BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
Lond Ss. W., 
GAS APPARATUS. | nese emp er 
ew York. England. 






Complete Works Erected. £§ ,nvice as TO EXTENSION AND RECONSTRUCTION OF 
BS Sb | CAS AND ELECTRICITY PLANT. 
| 


COMPLETE EXAMINATIONS MADE. 
FREDERICK W. FLOYD, Engineer. PROPERTIES PURCHASED. 
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Bartlet, payward & Company, 


100 Broadway, New York. 


GASHOLDERS, 
Coal and Water Gas Plants, 


Baltimore, Md. 











KERR MURRAY MANUFACTURING COMPARY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


| ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING ™ PURIFYING APPARATUS. 


Street Specials and Valves. 
ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, (*...°** 
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R. D. WOOD & CO., 


400 CHESTNUT a PHILADELPHIA. 














Cast Iron Pipe.| Gasholders. 
HEAVY LOAM C Edt. Single or Multiple Lifts, with or without Metal Tanks 
Dunham Specials, PURIFIERS, CONDENSERS, 
Hydraulic Work SCRUBBERS, BENCH WORK. 
9 
LAMP POSTS, VALVES, ETC., Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. : Holder Cups. 











Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. They are made of the following dimensions: 





x 






































Size. 8 Inches. |10 Inches. |12 Inches | 16 Inches, |20Inches.|?4 Inches | 30 inches. |56 Inchea 
Diameter of flanges.....| 18 inches. |16 inches. |1 inches |2244 inches.|27 inches.|8. inches.|3:1 inches |44__ inches. 
Face to face of flange...| 12 inches. |!2 inches.|12inches|i4 inches.|17 inches 20 inches.|21 inches. 29% inches. 








—$———s 





For price and other information, apply to 


THE CONTINENTAL- IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 





P. 0. STATION G. 


FRANK D. MOSES, 


TRE NTON, N. = Telephone, 1503-D 


UONSTTUCIINg Engineé! and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a —$_$CORRESPONDENCE SOrLicrTED._ ..-. 








- Telephone, 1503-D 











GEROULD'S IMPROVED RETORT CEMENT. . MAIN AND SERVICE LAYINC. 
A Cement of t value for pa’ 
aanpent, aooet nis Somguaee s “Joint aing Bast Gas and water companies about to lay new mains or services will find it useful ‘to 
sendtoreugh inte work. Ply warranteatowtce communicate with us. Our gangs are experienced and our plant is completely equipped 
In Casks, 400 ¢o 800 pounds, at Scentsperpouad. | for street main and service laying in all branches. These are our specialties. We are in a 
In Kegs costhan 100“ “pou | | position to quote prices which will attract the attention of the economical manager. 


Cc. L. GEROULD, 


Gas Company References. Correspondence Solicited. 


1200 Bank for Savings Bldg, Pitsburg, Pa, | rapoe, tbe] SULLIVAN BROS,, Flushing, N. Y, 
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THE STACEY MANUFACTURING COMPANY. 


GAS ENGINEERS AND BUILDERS, 


GASHOLDERS. 


“= = Station F, Cincinnati, Ohio. 
WESTERN OF FICE, - == = = 519 Eddy BSt., Ban Francisco, Cal. 











RITER-CONLEY COMPANY, 
- GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks, 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WoORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittshurgh, Pa. EASTERN OFFICE: 111 Broadway, New York City. 














Gas Analyst's Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 





Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50, 





FOR SAE B > 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 








Newhigaing's Handbook for Gas Engineers at Managers, 


PRICE, $6.50. 








A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


fee BUILDARS OF ....1um 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tantis. 


Oil Storage Tanks, Water Tanks, Ete, 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 














and Stee! Tank was received by the Logan Iron Writs 
mpleted and. the 
600,000 cu. ft. 


“Holder wasn actual use tn 90 days from receipt of order. Capacity of Holder, 


"from the Union Gas Light Company, of E4sf New York. The contract was co 


The order for this Triple-Lift Holder 





LOGAN IRON WORKS, 


Brooklyn, N.Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





. 





Gla oa es ee 
FPREDERIC EGNER, 
Gas Hingineer, 


NORFOLK, VA., 


Slay be consulted with reference to SS ye 
Sew, or appraising actual value of works; 


ae 


FIELD'S ANALYSIS FOR THE YEAR !906. | 


A. M. CALLENDER & CO., 42 Pine St., New York City. 


" 


SELF-INSTRUCTION 


‘For Students in Gas Manufacture. 


ELEMENTARY, ADVANCED AND CONSTRUCTIONAL. 


Three Volumes, Price, $1.50each, For Sale by 
&é{. WM. Callender’ & Co., 
42 Pine Street, New York City. 





An Analysis of the Principal Gas Undertakings in 
Engiand, Scotland and Ireland; being the 3*th year 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by | 
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‘Eistablishea 18ssa. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 























The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur= 
chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. ~ % 
Correspondence Solicited. 
561 West Forty-seventh Street, | Si, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK. ALBANY, N. Y. CHICAGO. 











— 


BEFORE YOU DECIDE 


To place your contract for meters send for catalogue and prices of 


WESTINGHOUSE DRY GAS METERS 


Ordinary Capacity 
Large Capacity 
Prepayment 


A careful examination and thorough test in actual service will demonstrate their 
superiority. 


PITTSBURG METER CO. - 
‘Bast Pittsburg, Pa, 
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“70 PER CENT. 


Of Our Output is 


PREPAYMENT GAS METERS. 


We have fitted up over 16,000 Idle, Regular Meters with our 


PREPAYMENT ATTACHMENT. 


Can be attached to any make of meter. 


NATHANIEL TUFTS METER COMPANY, i**ssmsercissc™ 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange. 


























CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPHCIAL ATTENTION GIVEN TO ALI REPAIR WORE. 





“Have you Seen our Complaint Meter?”’ 











WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Straight-reading only. Good job. Good time. Good 


peane, MITOUS. FEYSTONE METER G0, Royersford, Pa 








EXTRA HEAVY TIN GAS METERS, 


WITH 


REINFORCED CONSTRUCTION, LARGER CAPACITY, 


AND 


THOROUGHLY SEASONED DIAPHRAGMS. 


MEANS LOW MAINTENANCE COST. FIRST COST NO MORE. 


PREPAYMENT METERS. 


NEW YORK: PREPAYMENT ATTACHMENT. 
PRICES ON REQUEST. 
{306-310 East 47th 


NEW YORK IMP RO VED METER CO., \ st., New York City. 








Aug. 5; 1907 American Gas Zight Zournal. 263 


AMERICAN METER CO., 


NEW YORK, st. coulis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 
HELME & McILHENNY. 


Established i848. 1339 to 1349 be ad Street, Philadelphia, Pa. 














Wet and Dry Gas Meters, Station Moters, Provers, Gauges, Kite. 


—_——_ METERS REPAIRED 


ea GAs METERS. 


Our Own Patents. Strong. Simple. PROMPT_ATTENTION. CORRESPONDENCE S«¢ 





ILICITED. 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS {or NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 








FACTORY AT ERIE, PA. 











THEODORE D. BUHL, President CHAS. H. JACOBS, Se 





ary/Tr0 sur 


DETROIT METER COMPANY, 


DETROIT, MICH. 
MAKERS OF. 


GAS Aon aod eee 


UR equipment Fee: the Latest and Most 
Improved Machinery. We make our own Tin 
‘Plate. We claim for ‘*‘BUHL’’ METERS, Increased 

Durability, with probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. Comparisons in- 
vited. Meters of other Makers promptly Repaired. 


MAIL ORDERS SOLICITED. 
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THE BEST THERE IS. 


























GOOD PoINn'Ts: 


GREATEST CAPACITY, CONSIDERING THE SMALL SPACE 
AND LOW PRICE. 

STIFF, SELF-SUPPORTING CONSTRUCTION. 

ABUNDANT HEAD ROOM BELOW BOXES. 





WH WANT YOU TO LET US SHOW You. 


The Wester Gas Gonsruction Company 


FORT WAYNE, IND. 


NEW YORK OFFICE—25 BROAD ST., ROOM 1909. <- ‘ SAN FRANCISCO OFFICE—600 SEVENTH ST. 
E. C. WHITE, MANAGER. B. S. PEDERSON, MANAGER. 





